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In Focus 


ALAXIES of considerable interest 

occupy our front and back covers 
this month. They are NGC 5746 in 
Virgo, and NGC 2034 (M82) in Ursa 
Major, respectively. These two exterior 
systems, which modern long-exposure 
photographs reveal as being so different 
in form, were observed and catalogued 
by both William and John Herschel. The 
latter’s General Catalogue was _ pub- 
lished in 1864. J. L. E. Dreyer published 
a supplement to this Herschel catalogue 
in 1878, and in 1 he submitted a sec- 
ond supplement fo the council of the 
Royal Astronomical Society. But the 
council recommended the compilation of 
a complete up-to-date volume which ap- 
peared in 1888, entitled: “A New Gen- 
eral Catalogue of Nebulae and Clusters 
of Stars, being the Catalogue of the 
late Sir John F. W. Herschel, Bart., re- 
vised, corrected, and enlarged.” The de- 
scriptions below are taken from the 
NGC. Two supplements have appeared, 
in 1895 and 1910, containing additional 
objects referred to as IC (Index Cata- 
logue.) 

In 1926, Die Herschel-Nebel was pub- 
lished, compiled by the German astron- 
omer, Karl Reinmuth. This catalogue is 
a result of a photographic survey of 
Herschel objects in the northern sky. 

NGC and IC numbers, as well as 
Messier designations, are commonly 
used at present for identification of 
nebulous objects, whether galactic or 
extragalactic. In discussing the arrange- 
ment of his new compilation, Dreyer 
said: “The first column contains the cur- 
rent numbers of the present catalogue. 
It is with much regret that I found it 
necessary to introduce new numbers, 
and it is greatly to be hoped that these 
will be quoted as little as possible, but 
that old nebulae, as hitherto, will be 
chiefly mentioned by their h number [as 
assigned by Sir John Herschel], or fail- 
ing such by their H class and number 
{Sir William Herschel].” 

Modern usage has certainly not borne 
out this hope. 

The NGC description of the Virgo 
galaxy on the front cover reads; “B, L, 
vmE 170°, mbN.” Most readers may 
wish a translation of this, in spite of 
Dreyer’s statement: “The system of ab- 
breviated description used in the ob- 
servations of the two Herschels has been 
in use so long that it is unnecessary to 
enter into a lengthy explanation of 
it....” So we should know that visual 
observers see NGC 5746 as bright, large, 
very much extended in a direction of 
170°, with a much brighter nucleus. 
Reinmuth gives its extent as 7’ x 0’.8. 

The galaxy on the back cover is lo- 
cated close to M81, a well-known spiral 
galaxy. M82, however, is irregular; its 
extent is 7’ x 2’. Its description is 
“vB, vL, vmE (ray),” so that visually 
it appears very bright, very large, very 
much extended (like a ray). 
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The Editors Note 


A LIHOUGH the figures recently pub- 

lished in the British magazine 
Flight, concerning the German V-2 
rocket bomb and reported by Science 
Service, stress the consumption of fuel 
and the mechanical controls of the bomb, 
astronomers and meteorologists will find 
especially noteworthy the fact that V-2 
reaches the heights where meteors are 
generally observed. And, as would be 
expected, it is reported to glow a dull 
red, so the time may come when a 
meteor observer may have to distinguish 
between natural and man-made “shoot- 
ing stars.” 

The present range of the V-2 rocket 
is 200 miles from launching site to tar- 
get, and its maximum altitude is 60 
miles. Its speed is reported as about 
4,500 miles an hour, or 1.25 miles per 
second, which is the same order of mag- 
nitude as that of the slowest meteors 
entering the earth’s atmosphere. To 
escape from the earth, a projectile must 
exceed a speed of seven miles per 
second. 

After its take-off, the rocket makes 


a nearly vertical, accelerating climb for 
60 seconds. Then a gyro comes into 
operation, under the control of a time 
mechanism, barometer, or perhaps radio 
control, which alters the angle of flight 
from vertical to about 45 degrees in the 
direction of the target. As fuel is con- 
sumed, the rocket becomes lighter. The 
thrust is constant, and consequently the 
rocket is speeded up. At the same time, 
the reduced density of the air with in- 
creasing altitude gives less resistance 
and there is further increased speed. 
The initial vertical flight is designed to 
bring the rocket into the very thin upper 
air as quickly as possible. 

The rocket is launched from a con- 
crete platform or a good road, with a 
simple structure to support it in an up- 
right position. It is launched under its 
own power, the fuels consisting prima- 
rily of alcohol and liquid oxygen. The 
time for the entire flight is about five 
minutes, during which the rocket uses 
up roughly 8.000 pounds of fuel. The 
aluminum alloy fuel tanks have a total 
capacity of 320 cubic feet. 
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A chart from Oppolzer’s “Canon der Finsternisse,” showing this year’s eclipse and that of 1954. Annular eclipses 
are broken lines; sunrise is an open triangle, noon a circle, sunset a black triangle. 


THE TOTAL ECLIPSE OF JULY?#oth 


By Leo Matrersporr, /st Vice-President 
Amateur Astronomers Association, New York City 


Fo the first time since August 31, 
1932, the path of a total eclipse 

of the sun will be traced over ter- 
‘ ritory close to our homes. The term 
‘ close, of course, is relative, but, for 
those living in the northwestern United 
States and southern Canada, that path 
13 Not at a very great distance. Coupled 
with this fact is also the one that this 
eclipse occurs at vacation time. With 


the war and with restrictions on travel, 
many of us cannot even consider va- 
cations or traveling, but perhaps some 
will be able to get near enough to the 
center of the path to view the eclipse 
to best advantage. 

The center of the moon’s shadow 
will first strike the earth at sunrise on 
Monday morning, July 9, 1945, at 
6:13.8 a.m. Mountain war time (5:13.8 


a.m. Mountain standard time) in Val- 
ley County, Idaho, somewhat east of 
Alpha, which is about 60 miles north 
of Boise. The shadow will then sweep 
northeastward, passing over Butte, 
Mont., possibly Helena, over the 
southeastern corner of Saskatchewan, 
across Manitoba, Hudson Bay, Baf- 
fin Land, Norway, Sweden, somewhat 
north of Moscow, just south of the 
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one-time temporary capital of the So- 
viet Union at Kuibyshev, and thence 
across Siberia, ending at sunset in the 
Kirgiz Republic of-the U.S.S.R. 

The part of totality which is ob- 
servable from the United States will 
occur sO near sunrise, with the sun so 
close to the eastern horizon, that it is 
not recommended anyone seriously 
consider viewing the total phase in this 
country, except residents along the 
shadow path. Not only are horizon 
mists likely to interfere with viewing 
the spectacle, but the light must pass 
through greater layers of the atmos- 
phere. Also, at the beginning and end 
of a total eclipse path, the speed of the 
shadow is greatest. All other factors 
being equal, generally, the ideal loca- 
tion to observe a total eclipse of the 
sun is at the place where central 
eclipse occurs at local. apparent noon. 
But on July 9, 1945, this will take 
place outside the confines of our con- 
tinent, just off the eastern ‘coast of 
Greenland about 400 miles north of 
Iceland. Since this is pretty far north, 
the totally eclipsed sun will there be 
seen a little over 42 degrees above the 
horizon. As far as we in North Amer- 
ica are concerned, considering the in- 
accessibility of the Hudson Bay region 
and Baffin Land, points on the path 
in the remainder of Canada are in- 
dicated as the best from which to view 
the eclipse. 

Eclipses occur in series starting at 
one pole of the earth and over some 
12 or 13 centuries moving off at the 
other. Several series are in existence 
at the same time, some working their 
way north, others south. In any se- 
ries the eclipses occur about 6,585 1/3 
days apart, which is equivalent to 18 
years 10 1/3 or 18 years 11 1/3 days 
depending on the number of interven- 
ing leap years. This is the saros in- 
terval. 

The series to which the eclipse of 
July 9th belongs is a fairly new one. 
It began with a small partial eclipse in 
the north polar regions on January 4, 
1639. After 13 more partial eclipses, 
a central eclipse first occurred on June 
6, 1891. This was an annular-total 
one, that is, in part of the path the 
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Howard Russell But- 
ler’s painting of the to- 
tal solar eclipse of Jan- 
uary 24, 1925. The 
equatorial streamers 
were very extended at 
this eclipse, which oc- 
curred when solar ac- 
tivity was increasing. 
Courtesy, American 
Museum of Natural 
History. 


shadow of the moon was not quite 
long enough to reach the earth. But 
on June 17, 1909, the eclipse was total. 
The next eclipse of this series was the 
famous one of June 29, 1927, which 
crossed the British Isles, the first one 
there since May 22, 1724. Eighteen 
years and 10 days after June 29, 1927, 
is July 9, 1945, the eclipse with which 
this article is concerned. The next 
one in this saros series will occur on 
July 20, 1963. According to the map 
in Oppolzer’s Canon der Finsternisse, 
that most famous tabulation of 8,000 
solar and 5,200 lunar eclipses, the path 
of the central. shadow should pass over 
Nova Scotia. But Oppolzer’s maps 
are not and were not intended to be 
accurate for any points except those 
for sunrise, sunset, and midday. It is 
entirely possible, therefore, that when 
accurate computations are made about 
14 or 15 years from now, we may find 
that the path will pass over Maine or 
even farther south. For instance, for 
the eclipse of August 31, 1932, the 
path according to Oppolzer should 
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have crossed the Gulf of St. Lawrence. 
Instead it passed farther south—the 
author viewed it at Wolfeboro, N. H. 
The other future eclipses in this 
series as recorded by Oppolzer will 
occur on: 
July 31, 1981 
August 11, 1999 
August 21, 2017 
September 2, 2035 
September 12, 2053 
September 23, 2071 
October 4, 2089 
October 16, 2107 
October 26, 2125 
November 7, 2143 
November 17, 2161 
The eclipse of August 11, 1999, will 
probably touch Lands End in Eng- 
land, the first one to pass over Great 
Britain since June 29, 1927. It will 
not be until October 7, 2135, however, 
that a total eclipse path will pass 
centrally over those islands. The path 
of the eclipse of August 21, 2017, listed 
above, will be the next to pass clear 
across the United States. The last 
one in the above tabulation, that of 
November 17, 2161, is eclipse number 
8.000 recorded by Oppolzer, the final 
one in his book. The series will con- 
tinue for some centuries after the 
22nd, ending in the 27th or 28th 
century with a small partial eclipse 
in the south polar regions of the earth. 
The duration of totality, which is 
longest at the midday point, will be 
a little over one minute and 15 sec- 
onds this July. Since a total eclipse 
cannot last more than seven minutes 
and 30 seconds, which could occur 
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Reproduced from the “American Ephemeris and Nautical Almanac.” 




















CHARTor Tax WORLD 


ON MERCATORS PROJECTION 





On this chart are plotted the tracks of the principal eclipses of the series 
containing the July eclipse. Note the steady progression southward, also how 
the extra third of a day of a saros interval shifts succeeding eclipses about 
one third of the way around the world. From “Splendour of the Heavens.” 


only at noon on the equator when 
the moon is at perigee and the earth 
at aphelion, it will be seen that the 
obscuration will be relatively short. 
Yet the average total eclipse lasts 
only about two minutes, more or less. 
Hence, this one is somewhat below 
average as total eclipses go. On 
July 9th, the earth will have passed 
the aphelion point in its orbit four 
days previously, on July 5th at 10 
a.m. Universal time. The moon also 
will be four days beyond its perigee 
point (which it reaches on July 5th, 
2 a.m.), but this makes a considerable 
difference, not only because the moon 
takes less than two weeks to pass from 
perigee to apogee, but also because 
the apparent diameters of sun and 
moon are so nearly alike. On July 
9th the sun’s true semidiameter will 
be 15’ 43”.9, and the moon’s, 15’ 49”.9, 
the moon’s diameter, therefore, 
being only 12” larger. _In this con- 
nection, it must not be forgotten that 
it takes the earth six months to pass 
from aphelion to perihelion, so that 
the term “four days,” when one is 
talking about the moon’s distance from 
the earth, makes a much greater dif- 
ference insofar as the apparent diame- 
ter of our satellite is concerned than 
when this same time interval is used 
in talking about the earth’s distance 
from the sun. 

Where the center of the eclipse path 
crosses the international boundary of 
the United States and Canada, be- 
tween Montana and Saskatchewan, 
totality will last just about half a 
minute. The center will then pass 
fairly close to Regina, the capital of 
the province of Saskatchewan, only 
a few minutes after crossing the 


boundary, but here the sun will still be 
fairly low in the east (only 11 degrees 
above the horizon) and the total phase 
will last only slightly more than half 
a minute. Shortly thereafter the shad- 
ow passes near Yorkton, Sask., and 
then after it crosses over the Manitoba 
boundary the shadow will be far from 
any road or railroad. From the avail- 
able maps there appears to be a rail 
line which fairly parallels the center 
of the path from Regina to Yorkton, 
where the railroad branches north. 
How often trains run, especially under 
war conditions, is not known to me 
at this writing. However, there is at 
least one highway between the tw’ 
points mentioned, so that anyone with 
sufficient gasoline for the trip from 
neighboring territory may be able to 
get to the middle of the shadow path. 

At the time of totality the sun will 
be in the constellation of Gemini, a 
small distance west of the star Delta 
Geminorum. As the solar disk is 
blotted out by the moon, and the 
beautiful corona appears, such stars 
as Castor and Pollux should be visible. 
Orion will be near the horizon in 
Saskatchewan, but its brighter stars, 
and perhaps the belt also, may be 
seen if horizon mists or other condi- 
tions do not interfere. Capella, too, 
should be visible. Of the planets, 
Mercury will be very near the hori- 
zon, if it has risen when the eclipse 
becomes total in Montana and Sas- 
katchewan. Jupiter will not yet have 
risen. The other three planets, Sat- 
urn. Venus. and Mars, will be west 
of the sun in that order. Saturn will 
be 10 minutes of right ascension from 
the sun. or 21%4 degrees, which is five 


4 


times the sun’s apparent diameter. 


Venus will be in Taurus, west of the 
Hyades, and Mars will be west of the 
brilliant morning star. 

It is unfortunate that we on this 
continent will not be able to observe 
totality in a late morning, midday, 
or early afternoon sky. But this 
should not deter those who can ob- 
tain a glimpse of this most beautiful 
of natural phenomena from doing so. 
If atmospheric conditions are perfect, 
it must be a marvelous sight to see 
the rising sun totally eclipsed. ‘Too 
little has been written of such a sight, 
possibly because too few have seen it 
except under far from good seeing 
conditions. 

This is written on January 24, 1945, 
just 20 years after the author first 
viewed a total eclipse of the sun from 
northern Manhattan Island in New 
York City. It was a beautiful, cold 
day and the sky was that brilliant, 
steely blue so characteristic of clear 
winter skies. The only other total 
solar eclipse the author observed was 
on that warm August 31st in 1932, 
beside the shores of Lake Winnepe- 
saukee in New Hampshire. The spec- 
tacle, no matter at what season of 
the year it occurs, is a sight never tc 
be forgotten. When, in the midst of 


day, the sun is blotted out by the 





The inner corona, August 31, 1932. 


jet black disk of the moon, surrounded 
by the pearly corona, when, in the 
deep blue firmament the brighter stars 
and the planets appear, and even 
elusive Mercury may be seen farther 
from the horizon than it can be viewed 
on ordinary occasions, an indescrib- 
able feeling comes over one. Awed 
by the engrossing grandeur of this 
most beautiful of nature’s many phe- 
nomena, and the accuracy with which 
man can predict its occurrence, one 
feels assured that good will ultimately 
prevail over evil in this troubled 
world. 
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MAN AND His ExpANnNDING UNIVERSE 


N@ satisfied with the knowledge 

gained of the arrangement of the 
universe to a distance of 10 to 20 mil- 
lion light-years, and with curiosity 
aroused by hazy images not quite 
clear enough to classify on the plates 
of the 13th-magnitude survey, astron- 
omers at Harvard were anxious to ex- 
tend their study to greater distances. 
Meanwhile, test shots at Mount Wil- 
son, made with the 100-inch reflecting 
telescope and its ability to reach very 
faint magnitudes, had indicated that 
the inner metagalaxy might not be a 
typical sample of the whole universe, 
which made further study by survey 
methods imperative. 

While the 100-inch continues to 
probe space in selected, but limited 
areas of the sky, at Oak Ridge, in the 
town of Harvard, Mass., the 16-inch 
Metcalf refractor is surveying the 
northern sky with 3-hour exposures 
on fast plates, each plate covering 30 
square degrees. These plates record 
stars a little fainter than the 18th 
magnjtude and galaxies to 17.6 in a 
satisfactory manner. A similar sys- 
tematic survey of the southern sky is 
being made with the 24-inch Bruce 
refractor at Harvard’s Bloemfontein 
station. 

The combined program has been in 
progress for over 15 years and plates 
for nearly the whole sky are now on 
hand for study. The microscopic ex- 
amination and recording of each of 
the thousands of images on each plate 
takes weeks of patient labor. The re- 
ward is the discovery of thousands of 
galaxies not previously recorded. 

Some 500,000 new galaxies have 
been found already during examina- 
tion of plates covering more than half 
of the sky. The magnitudes of gal- 
axies are not easy to determine ac- 
curately, but thousands of these new 
systems have also been so classified. 
The limiting magnitude of the survey 
corresponds to an average distance of 
100 million light-years, and many 
more years of study are required be- 
fore the census of galaxies in this vol- 
ume of space can be completed. 

The extreme limit of distance 
reached by the Mount Wilson observa- 
tions is now about 500 million light- 
years, or five times the distance of the 
18th-magnitude survey; this repre- 
sents a volume of space about 125 
times as great. In probing this vast 
region, the 100-inch telescope can ob- 
tain only samples here and there, but 
these are of great value in determin- 
ing the overall distribution of galaxies 
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in what must be a good-sized portion 
of the universe. 

We have noted the effect of inter- 
stellar dust and gas in shutting off the 
observation of galaxies along the plane 
of the Milky Way. Probably similar 
causes create some apparent irregu- 
larities in the distribution of galaxies 
in other parts of the sky. However, 
in certain high latitudes which are 
free of absorbing material, there are 
actual irregularities of distribution. 
Large clouds of galaxies seem to dem- 
onstrate that in the nearer regions of 
the metagalaxy these systems are not 
uniformly distributed. 

When we described the results of 
the 13th-magnitude survey, we noticed 
the greater number of systems photo- 
graphed in the northern hemisphere 
when compared with those in the 
southern. The 18th-magnitude survey 
does not show as great a difference, 
but there are still more galaxies in 
the north than in the south. Even 
omitting the Virgo and Fornax clus- 
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ters does not eliminate this effect. It 
is not now known whether there is a 
gradual increase of density of popu- 
lation from south to north or whether 
there may be a great cloud of galaxies 
in the northern part of the metagal- 
axy beyond the 100 million light-year 
limit of this survey. 

Additional evidence of irregular dis- 
tribution is found in the thousands of 


Tri- 


faint galaxies in Andromeda, 
angulum, Pegasus and Pisces. In the 


southern -constellations of Pictor and 
Dorado, there are masses of galaxies 
more than 100 million light-years 
away. 

Thus, the evidence to date shows 
that there are irregularities of distri- 
bution of the galaxies in many sec- 
tions of the sky. Nevertheless, when 
the sphere under consideration is en- 
larged to a radius of 500 million light- 
years by use of the Mount Wilson ob- 
servations, the average space density 
of the galaxies appears to be nearly 
uniform. There is definitely no evi- 
dence that we are able to observe any 

(Continued on page 11) 
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evidence for an expanding universe. 
calcium lines and the amount of the shift in each case. 
By M. L. Humason, Mount Wilson Observatory. 


spectrum is of helium. 


The corresponding red shifts in their spectra provide 


The arrows indicate the conspicuous 
The comparison 
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Our NEIGHBORS THE PLANETS 


By MARIAN LockKwoop 


Years are compressed into minutes as Hayden Planetarium audiences 
observe the intricate apparent motions of the planets this month. The , 
movements of Mercury and Venus are especially discussed here. 


O ONE knows when man first 

began to notice the heavens 

above him, but it must certainly 
have been at a very early stage of 
his development. Very early in his 
history, too, he must have noticed 
that there were certain bright objects 
which looked like stars, but which did 
not act like stars. These bright ob- 
jects, which the Greeks later called 
planets, a word which actually means 
wanderers, could be seen constantly 
changing their positions in relation to 
the stars and the sun. They looked 
like stars wandering about against the 
background of the “fixed” stars. 

The planets add a great deal of 
spice to the amateur’s study of the 
heavens, for they give a variety 0 
beauty and movement to the celestial 
pageant. While the principal planets 
(except Pluto) are never found outside 


that band of stars known as the zodi- : 


ac, they are forever changing their 
positions within the circle of the 12 
zodiacal constellations. Mercury and 
Venus move with great rapidity, since 
they are closer to the sun than the 
earth. Mars takes nearly twice as 
long as the earth to complete its trip 
around the sun. Jupiter moves so 
slowly that its year is nearly 12 of 
ours in length, and Saturn’s is nearly 
30. So with the varying brilliance and 
speeds of the planets, there is a great 
deal for the amateur to keep track of. 

It is a matter of common knowl- 
edge that there are nine principal 
planets including the earth, all mov- 
ing in more or less elliptical orbits 
around the sun, and in the same direc- 
tion. The planets shine by the re- 
flected light of the sun, and are in 
reality dark bodies like the earth. 
Mercury is closest to the sun, then 
come Venus, Earth, Mars, Jupiter, 
Saturn, Uranus, Neptune, and Pluto. 
Pluto was last of the nine to be dis- 
covered, in 1930. It marks the outer- 
most boundary of our solar system 
as we know it at the present time; 
Pluto is between three and four billion 
miles distant from the sun. 

Mercury is the smallest of the plan- 
ets. It is so close to the sun, on an 
average only about 36 million miles 
away, that from the earth’s Northern 
Hemisphere it is rarely seen in a sky 
unilluminated by either the morning 





Mercury’s apparent size and phases 

as seen from the earth. Position 1 

is inferior conjunction; 2 is western 

elongation (morning star); 3 is su- 

perior conjunction; 4 is eastern elon- 
gation (evening star): 


or the evening -twilight. - For this 
reason many observers have never 
seen Mercury, and indeed, this is said 
to have been true of the great Coper- 
nicus. Observers in the Southern 
Hemisphere have at times a much 
better opportunity to see Mercury 
than those of us in the north, mainly 
because of the location and form of 
Mercury’s orbit. 

Mercury, since it is the nearest of 
the planets to the sun, travels around 
that body with the greatest speed and 
in the shortest time, a year on this 
little planet equaling 88 of our days 
on the earth. Mercury’s orbital ve- 
locity varies from 24 to 36 miles a 
second, while the earth’s is 18 miles 
a second. Mercury was named after 
the messenger of the gods because of 
its rapid pace through the sky; at 


its brightest it is almost as bright as 


Sirius. 

Mercury and Venus exhibit a com- 
plete cycle -of phases as does the 
moon, but this is not true of any of 
the other planets. This, as you will 
see if you think about it for a mo- 
ment, would™be possible only for 
planets closer to the sun than the 
observer. If we were on Mars, instead 
of on the earth, we should say that 
three planets passed through phases: 
Mercury, Venus, and Earth. Photo- 
graphs showing Mercury in any phase 
are rare, because of the difficulty of 
catching the planet when it: is far 
enough away from the sun, 

Mercury, so far as we are able to 
judge, has no-atmosphere, and indeed 
could hardly be expécted to hold an 
atmosphere to it because of its small 


_mass. On Mercury ‘the velocity of 


escape, or the speed at which a mole- 
cule of gas would have to travel in 
order to-escape from’ the. gravitational 
pull of. the planet, is; 2.3 “miles. per 
second. It is interesting to compare 
this with the earth’s velocity, of es- 
cape, which is seven miles. per, second. 
Mercury probably has a diameter of 
about 3,000 miles. Until fairly re- 
cently some astronomers have been 
doubtful as to whether or not Pluto 
might be as small as or smaller than 
Mercury, but in the last few months 
that problem has been cleared up. 
Pluto is about three fourths the di- 
ameter of the earth, according to re- 
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The conspicuous position of Venus this season and the “favorable” elongation 
of Mercury are both illustrated in this diagram by W. H. Steavenson, drawn 


for a latitude of about 50° north. 


to the horizon after sunset, whereas if it were fall, 


Both planets have relatively long paths 


even with maximum 


elongations they would set quickly after the sun, which is shown at the equi- 


nox position. 


cent findings at Lowell Observatory. 

Mercury’s period of rotation on its 
same as its period 
mean- 


axis is probab sly the 
of revolution around the sun, 
ing that it always turns the same side 
toward the sun. That side must be 
incredibly hot, and the other side, al- 
ways turned toward the dark cold of 
outer space, must be colder than any- 
thing we can imagine. From the most 
accurate observations, it appears that 
the side of the planet turned toward 
the sun registers a temperature of 
about 350°C., which is above the 
melting point of lead, and the dark 
cold side probably has a temperature 
near abs lute zero (—273° C.). 
Mercury and Venus, of course, are 
the only two principal planets which 
we can ever see in transit across the 
face of the sun, since they are the 
only ones which ever come between 
us and the sun. Transits of Mercury 
are fairly frequent, but those of Venus 
rare. Splendour of the 
Heavens lists the next transits of 
Mercury as occurring on November 
13, 1953, May 5, 1957, on November 
6, 1960, and on May 9, 1970. The 
next transit of Venus, however, will 
not occur until June 8, 2004. At such 
times the planets are seen moving 
against the bright disk of the sun as 
black specks, Mercury appearing so 
tiny a telescope is then needed to ob- 


extremely 


serve it. 
Mercury will be easily visible dur- 
ing this month, for on the 26th of 
March it reaches its greatest eastern 
elongation. At sunset on that date 
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From “Splendour of the Heavens.” 


Venus. Note the extension of the 

tips of the crescent and the atmos- 

pheric ring clear around the planet. 

Photo by C. Slipher, Lowell Ob- 
servatory. 


17 degrees above the 
western horizon, setting almost two 
hours after the sun. Its stellar mag- 
nitude will be zero. If you have never 
seen Mercury, this is a very favorable 
time to observe the little planet. From 
March 12th to April 5th it sets an 
hour or more after the sun for ob- 
servers in mid-northern latitudes. 


it will be some 





Venus, which is the next planet out 
beyond Mercury as we travel away 
from the sun, is a true mystery, since 
we see it and yet we know little about 
it. Venus has been an object of the 
greatest beauty during the last few 
months, shining in our western eve- 
ning sky. When a planet is to the 
east of the sun, so that it can be seen 
after the sun goes down, we may cali 
it an “evening star,” and when it ap- 
pears in the morning before the sun 
rises, then it is a “morning star.” 

Venus reaches its greatest brilliance 
on March 10th, when it will have an 
apparent magnitude of —4.3, far 
brighter than anything else in the sky 
except the moon and the sun. Tele- 
scopically, Venus now appears as an 
ever. thinner and thinner, but more 
elongated crescent. In fact, even when 
Venus passes inferior conjunction with 
the sun on April 15th, the crescent will 
not quite have disappeared, for the 
planet will have a declination eight de- 
grees north of the sun. The best 
photographs of Venus as a crescent 
have been taken at just such times— 
when Venus and the sun are high in 
the daytime sky. The atmosphere of 
Venus shows as a thin extension of 
the horns of the crescent all the way 
around the planet. 

Often one is asked about how long 
Venus remains in the sky as an eve- 
ning star, or as a morning star. Mer- 
cury’s stay on one side of the sun is 
short, lasting about 58 days, but by 
the time Venus moves into the morn- 
ing sky in April, it will have been in 
the evening sky nearly 10 months. 
But even after it passes the sun on 
April 15th, it will be above the west 
ern horizon after sunset, taking half 
an hour to reach the horizon. The next 
morning a careful observer in mid- 
northern latitudes may also see the 
bright planet come up half an: hour 
before sunrise! ‘Thus, Venus is prac- 
tically a morning and an evening star 
at the same time, because of its con- 
siderable distance north of the sun 
at this conjunction. By the end of 
April, Venus rises an hour ahead of 
the sun, and on May 2Ist it will be 
at its greatest brilliance as a morn- 
ing star. 

Venus is about the same size as the 
earth, a little smaller, perhaps, and 
it has a nearly circular orbit, contrast- 
ing with Mercury’ s highly eccentric 
path. Venus is the nearest neighbor 
of the earth, approaching even nearer 
than Mars. We are not nearly so 
familiar with it, however, for while 
Mars has almost no air, and we can 
therefore see the surface plainly 
through a telescope, all we can see of 
Venus i is its atmosphere. Heavy clouds 
in this atmosphere form excellent re- 




















Venus reflects the solar spec- 
trum (shown here for com- 
parison) but its own atmos- 
phere adds carbon dioxide 
lines, marked by dots, indi- 
cating the abundance of this 
gas in Venus’ atmosphere. 
Photo by Adams and Dunham. 











flectors of sunlight, helping to make 
the planet so bright, but obscuring 
completely our view of the surface. 
Some astronomers believe that Venus 
is in an earlier stage of development 
than the earth, and is perhaps as the 


earth was a great many ages ago. 
Venus’ year is 225 of our days in 
length, and its period of rotation is 
not known definitely, but is possibly 
in the neighborhood of 30 days. 
Consideration of the planet Mars 


always brings up the old question of 
the possibility of life on other worlds. 
Countless astronomers, both amateur 
and professional, have gazed out at 
the red planet, so near and yet so far, 
(Continued on page 17) 





Two Planetarium Directors Appointed 


AGNER SCHLESINGER, for 
almost six years director of the 
Fels Planetarium in Philadelphia, has 
returned to the Adler Planetarium 
and Astronomical Museum of Chi- 
cago, as director of that institution 
where he began his planetarium ca- 
reer in May, 1931. The new direc- 
tor at Fels is Roy K. Marshall, weil- 
known to readers of Sky and Tele- 
scope as the writer of Astronomical 
Anecdotes. Dr. Marshall also be- 
comes associate director of The Frank- 
lin Institute, in charge of astronomy, 
photography, and seismology. 
After lecturing from May, 1931, 
until September, 1933, at the Adler 


Planetarium, where he averaged three 


demonstrations a day for long periods, 
Mr. Schlesinger went to Philadelphia 
as assistant director at Fels, becoming 





Wagner Schlesinger is the Adler 
Planetarium’s new director. 


director in April, 1939. Mr. Schlesin- 
ger has contributed substantially to 
the presentation of sound scientific 
materials in dramatic form readily un- 
derstood and enjoyed by the average 
planetarium audience. 

Early in life, Wagner, son of the 
late Dr. Frank Schlesinger, of Yale 
University Observatory, was intro- 
duced to asironomy. At 10 years 
of age he was drafted to assist visi- 
tors observing Halley’s comet through 
a small telescope outside Allegheny 
Observatory, where his father was 
stationed at the time. After graduat- 
ing from Yale, Wagner Schlesinger 
worked at the Ballistic Laboratories of 
the Winchester Repeating Arms Com- 
pany in New Haven, and then went 
to Chicago at the invitation of the 
late Philip Fox. 

It was at Adler that Dr. Marshall 
also began to lecture in planetariums, 
so that both he and Mr. Schlesinger 
were pupils of Dr. Fox. The new Fels 
director obtained his bachelor’s degree 
from Ohio Wesleyan University and 
his doctorate at the University of 
Michigan. He did research work at 
Yerkes and Harvard observatories, 
and then took the post of instructor 
and assistant professor of astronomy 
and mathematics at Wilson College, 
Chambersburg, Pa., from 1935 to 
1939. For a while Dr. Marshall was 
associated with the Buhl Planetarium 
and Institute of Popular Science in 
Pittsburgh, and then went to Fels as 
assistant director there. 

At present, Dr. Marshall continues 
his astronomical work as astronomer 
at the Cook Observatory of the Uni- 
versity of Pennsylvania. He is the 
author of numerous astronomical pa- 
pers, of the monthly Fels lecture book- 
lets, and of a Laboratory Manual for 
Descriptive Astronomy, a Teachers 
Manual of Astronomy, and is co- 





author, with I. M. Levitt, of Star 
Maps for Beginners. 

At his new post in Chicago, Mr. 
Schlesinger plans as quickly as possi- 
ble to integrate closely the work of 
the planetarium with that of the 
schools of the city and vicinity, and 
to extend the warmest hospitality and 
all possible services to professional as- 
tronomers. At Fels, he gave continued 
support to the activities of amateur 
groups, including the telescope mak- 
ers, and it is hoped that he will re- 
vive such interest at Adler. 

Closer co-operation between the 
American planetariums is another of 
the aims of both Dr. Marshall and 
Mr. Schlesinger. Preliminary plans 
for complete exchange of materials 
and ideas between the Fels Planetar- 
ium and the Adler Planetarium have 
been worked out as the first.step in- 
this ‘project. 


. 


Roy K. Marshall, now director at 
the Fels Planetarium. 
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NEWS NOTES 


IBM’S NEW DEPARTMENT 
OF PURE SCIENCE 

Dr. W. J. Eckert, for five years 
director of the U. S. Nautical, Almanac 
Office, has been appointed chief of a 
newly created department of pure 
science at the International Business 
Machines Corporation. 

“IBM” or punched-card computing 
machines have long been recognized 
for their time-saving uses in payroll, 
statistical, and other commercial ac- 
In 1935, Dr. Eckert, 
Co- 


1 


counting jobs. 
then professor of astronomy at 
lumbia University, published a smal 
book on the adaptability of these 
machines to scientific problems—as- 
tronomical parallax work, for ex- 
ample. It was at Columbia that Dr. 
Eckert organized the pioneer scientilic 
computing laboratory which later was 
administered by the Thomas J. Wat- 
son Astronomical Computing Bureau. 

At present, such machines and more 
highly developed models than the 
early ones described by Dr. Eckert 
have been utilized in a great variety 








By Dorrit HoFrFLeir 








of scientific war problems. Their 
adaptability to cases where arith- 
metically simple operations are to be 
repeated large numbers of times 
(notably statistical problems, high- 
order differencing, and interpolation), 
comb'ned with high operational speed 
—100 additions in less than a minute 
—appeals to the scientific worker who 
must analyze large quantities of ob- 
servational data. 

Frequently, however, ingenuity and 
experience are needed to make the 
most of the machines, for they are 
highly complicated in mechanical and 
electrical structure. Dr. Eckert has 
the necessary familiarity with the 
machines as well as the scientist’s 
point of view regarding the basic 
problems assigned. At the Nautical 
\lmanac Office, he has 
revolutionary methods of computing, 


introduced 


printing, and proofreading such im- 
portant publications as the American 
Ephemeris and the American Nautical 
Aimanac. He has developed the pres- 
ent American Air Almanac (see Sky 





A series of photographs of a spicule on the sun, taken with the coronagraph 
at Harvard’s Fremont Pass station. 


10 Sky anp Terescorre (No. 41) 





and Telescope, November, 1944), Sky 
Diagrams, and methods of emergency 
navigation for ships and aircraft. 
After he has seen to the completion 
of current tasks at the Nautical Al- 
manac Office, Dr. Eckert will assume 
his new post at IBM in New York. 
We hope many astronomical prob- 
lems will find their way to him. 





A.A.S. MEETING CANCELLED 
The New York 


meeting of the 


American Astronomical Society sched- 


uled for February 27-28, 1945, was 
cancelled, in compliance with the re- 
quest by the Office of Defense Trans- 
portation. The announced symposium 
on double stars is not cancelled, how- 
ever, but is postponed until the first 
meeting to be held after the restric- 
tion is removed. 





SOLAR SPICULES PHOTO- 
GRAPHED AT CLIMAX 


Last month’s issue of Sky and Tele- 
scope carries the story of the develop- 
ment of the coronagraph at Harvard 
College Observatory’s Fremont Pass 
station at Climax, Colo. Now mili- 
tary authorities have approved, 
through Science Service, the release of 
photographs of spicules on the sun— 
tiny spike-like prominences which are 
most commonly seen in the polar re- 
gions of the sun. They have been pre- 
viously observed under good condi- 
tions at solar eclipses, but the corona- 
graph makes possible daily observa- 
tion of their numbers and duration. 

Dr. Walter O. Roberts, in charge 
of the Climax observations, finds that 
the spicules last only four or five 
minutes from the time they are first 
detected until they fade out entirely, 
as shown in the accompanying series 
of photographs. A spicule is brightest 
just before it reaches its full height— 
in the series picture number four rep- 
resents greatest brightness. After its 
maximum elongation has been reach- 
ed, the prominence begins to fade out 
without any detectable motion. 

A spicule averages about 4,500 miles 
wide. and most of them are only a 
few thousand miles high, as contrasted 
with the tens of thousands of miles 


usual for prominence -heights. The 
largest spicules sometimes last 1! 
minutes, and some of the smallest 


only two minutes, with smaller spic- 
ules more frequent than large ones. 
At times, as many as 25 spicules have 
been seen simultaneously in a 60- 
degree arc of the sun’s polar limb. 
Spicules seem to avoid disturbed 
regions of the sun. They may po 
sibly be a link between the sol 


. . ] 
granules (rice-grain structure) and 




















the plumes of the corona seen near 
the sun’s poles. They seem to show 
material definitely flowing outward 
from. the lower layers of the atmos- 
phere, whereas at least 90 per cent 
of the material in ordinary solar 
prominences is seen when it is falling 
inward to the sun’s surface. 





RUSSIAN OBSERVATORIES 
REBUILD 


Kiev Observatory, in the Ukraine, 
U.S.S.R., celebrates its 100th anniver- 
sary this year. A few years ago, 
when the German invasion played 
havoc with all of the property that 
had not been removed to Sverdlovsk, 
1,900 miles away, the prospects for a 
celebration did not look rosy. But 
now. according to Science Service, the 
work of rebuilding the observatory 
has been completed. 

Instruments have been replaced, 
regular observations by older scien- 
tists are in progress, and students are 
again being taught at Kiev Observa- 
tory. Plans are being made for ma- 
jor improvements, the installation of 
seismic apparatus, and the construc- 
tion of an astrophysical laboratory. 
Work for mounting a large modern 
refractor has already begun. 

Meanwhile, the staff of Poulkovo 
Observatory, near Leningrad, which 
was evacuated to Tashkent, Turkes- 
tan, nearly three years ago, is plan- 
ning to return home. Several years 
will be needed, however, to rebuild 
the observatory, which was destroyed 
during the siege of Leningrad, al- 
though the observing instruments will 
be back in use long before that time, 
the Soviet Information Bureau states. 

A memorial to be erected in honor 
of the defenders of Leningrad will in- 
clude new buildings for the Poulkovo 
Observatory, according to Prof. Gri- 
gori Neujmin, director of the observa- 
tory. Poulkovo Heights was one of 
the keypoints of the defense, so it 1s 
fitting that the memorial, which will 
form an architectural whole with the 
observatory buildings, be erected 
there. 





NEW ZEALAND VARIABLE 
STAR OBSERVATIONS 


A large 30-page mimeographed 
Memoir has been received from the 
Variable Star Section of the New Zea- 
land Astronomical Society. Over 35,- 
000 magnitude estimates made be- 
tween 1927 and 1940 are recorded and 
analyzed. This contribution summa- 
rizes the work of the section from its 


inception until-war work appreciably 
reduced the amount of observing done 
by the members. 

The bulk of the material justified 
the analysis of the observations for 
systematic differences among results 
from various observers. Such “errors” 
are frequently found, and if they are 
of a sufficiently constant or definitely 
predictable nature, corrections for 
them might be applied to future ob- 
servations in order to obtain more de- 
pendable mean light curves at times 
when observations from only a few 
observers are available. Such unusual 
phenomena as novae outbursts, ac- 
companied by cloudy conditions for 
all but a few observers, would make 
this especially desirable. 

The report shows that the systemat- 
ic deviations of the estimates of a 


single observer from the mean for all 
appear correlated with the apparent 
magnitudes of the stars observed. 
While random (accidental) errors are 
larger or more frequent with a novice 
than with an experienced observer, the 
systematic differences depend on the 
individual as such. They are probably 
largely due to the color sensitivity of 
the eye and hence are expected to vary 
with the colors (spectral classes) of 
the stars examined. The material dis- 
cussed was not sufficient, however, 
for a conclusive investigation of de- 
pendences on spectral class. 

F. M. Bateson, F.R.A.S., the direc- 
tor of the Variable Star Section, is to, 
be congratulated on maintaining so 
active an observing group and for 
making the results readily available 
to other investigators. 
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part of the universe near its edge, nor, 
for that matter, have we any indica- 
tion of the existence of a metagalactic 
center. 

The problem of the size of the uni- 
verse is inextricably tied up with that 
of the expanding universe. Spectro- 
scopic study of distant galaxies, suc- 
cessfully carried to a distance of 250 
million light-years at Mount Wilson, 
shows that all but the few galaxies in 
our local group are receding from us. 
At least, this is the conventional in- 
terpretation of the observed shifting 
of the spectra of these galaxies toward 
the red. The amount of this Doppler 
shift is proportional to their distances: 
galaxies one million light-years away 
recede at 100 miles a second: at five 
million light-years the recession is at 
500 miles a second: at 25 million it is 
2.500 miles a second. At 100 million 
light-vears. the rate of expansion has 
a value of 10,000 miles a second; at 
250 million light-years, it is more than 
1/8 the speed of light! 

The expansion thus seems to give 
a linear increase in the speed, so that 
if galaxies are ever observed at dis- 
tances of some 2,000 million light- 
years, they should appear to be going 
away from us faster than the speed 
of light! This is incredible, for mod- 
ern physics considers that nothing can 
move faster than light. Perhaps the 
200-inch telescope will help solve this 
problem, for it is expected to reach 
galaxies as far as 1,000 million light- 
years distant. If the linear relation 
fails to hold, perhaps the universe 
can still be considered as expanding. 
If, however, it is indicated that the 
speed of light will be apparently ex- 


ceeded, then some other interpreta- 
tion of the excessive Doppler shifts of 
the nebulae may take precedence. 

Already, many hypotheses have 
been advanced as alternate explana- 
tions of the red shift. The radiations 
of the distant galaxies have been 
traveling for many millions of years, 
through space filled with dust, gas, 
electrons, atomic particles and build- 
ing blocks, and subject to the radia- 
tion flooding through space in all di- 
rections from other stars and nebulae. 
It is possible that the light has become 
“tired” and lost some of its original 
energy. The energy of a quantum of 
radiation is proportional to its fre- 
quency, so that red light represents 
less energy than blue light. Many 
astronomers are even now ready to 
accept this explanation for the red 
shift of the galaxies. 

Incidentally, an expanding universe 
is a logical result of relativity theory, 
and this in turn leads to a determina- 
t'on of the present age of the universe. 
(See News Notes, Sky and Telescope, 
January, 1945.) By probing farther 
into space and giving us spectra of 
more distant objects, the new Mount 
Palomar telescope is expected to help 
solve such problems or at least to limit 
some of our conjectures. Schmidt 
cameras, with their ability to photo- 
graph fairly large areas to faint mag- 
nitudes, are the survey telescopes of 
the present and future. 

Thus, with the improvement of the 
technique of observations and their 
interpretation, mankind’s knowledge 
of the universe will continue to ex- 
pand. As the frontiers are explored, 
new vistas will appear, and the seeker 
for the truth will continue to be en- 
tranced with the fascinating study of 
man’s expanding universe. 


Sxy anp Tetescore (No. 41) It 











Noon-sun 
positions 











Mice 








In mid-northern ljatitudes the sun is always south of the zenith at noon. 


MONG the astronomical phenom- 
ena that were perceived in re- 
mote time was the apparent an- 

nual motion of the sun among the 
fixed stars. Comparatively little sys- 
tematic observation of the heavens 
must have been necessary before it 
was noticed that the aspect of the 
night sky gradually changes from 
night to night. As the fixed stars first 
become visible after sunset, the con- 
stellations that appear in the evening 
sky lie slightly farther to the westward 
each evening, and in the course of a 
few weeks this change in the aspect 
of the sky becomes quite perceptible. 

The constellations formerly visible 
low in the west during the early eve- 
ning have disappeared altogether, 
having already passed out of sight be- 
low the western horizon when dark- 
ness has come, while in the east other 
constellations have risen that previ- 
ously did not come into view until 
later in the night. That is, the eve- 
ning constellations are continually 
closer to the sun, and set sooner after 
the sun, each evening; hence the sun 
must be progressively farther east 
among the stars from day to day, and 
therefore, like the moon and the 
planets, must be continually moving 
among the unchanging configurations 
of the stars. The apparent progres- 
sive westward shift of the stars, in 
the course of which the constellations 
disappear in succession from the night 
sky as the sun approaches them, while 
others emerge into view from the east, 
completes a cycle with the seasons, 
the sun having then made a complete 
eastward circuit of the celestial sphere. 
_ This motion is not immediately ob- 
vious, since the stars are invisible 
when the sun is above the horizon and 
the position of the sun among them 
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cannot be directly perceived. Early 
peoples, however, familiar with the 
constellations and watching the eve- 
ning sky at twilight and the morning 
sky at dawn, could easily estimate the 
approximate place of the sun among 
the constellations, and even in primi- 
tive times determine the path of its 
motion among the stars with reason- 
able accuracy. Perhaps the earliest 
observers first thought of the stars as 
moving past the sun; but other phe- 
nomena are also readily noticeable 
which indicate that it is an actual mo- 
tion of the sun over the celestial 
sphere that accounts for the seasonal 
change in the aspect of the sky. 

For the diurnal path of the sun 
across the sky, unlike the diurnal cir- 
cles of the stars, does not remain 
always the same, but varies regularly 
with the seasons. In summer, the sun 
remains above the horizon longer than 
in winter and mounts higher in the 
sky, rising and setting farther toward 
the point of the horizon directly be- 
low the celestial pole. Primitive man 
could hardly have watched the sun 
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rise or set above the far-off horizon, 
dotted with familiar trees and hills, 
for more than a few days in succes- 
sion without noticing that its place of 
first appearance in the morning and 
its last visible position in the evening 
gradually shifted along the horizon, 
oscillating northward and southward 
with the seasons. Nor could he have 
failed to notice that the midday shad- 
ows of trees and other upright objects 
alternately lengthened and shortened. 
The longest shadows were cast in win- 
ter when the sun rose and set farthest 
toward the midday direction, and the 
shortest in summer at the time of the 
farthest poleward advance of the ris- 
ing and setting points. That is, in 
summer a larger part of the diurnal 
circle is above the horizon, and there- 
fore, the sun, while shifting eastward 
relative to the stars, must also have 
approached closer to the pole by actu- 
ally moving poleward over the celes- 
tial sphere, since the pole itself main- 
tains an invariable position in the sky. 

The apparent annual motion of the 
sun among the fixed stars—a combi- 
nation of a progressive eastward mo- 
tion and a periodic northward and 
southward motion — must therefore 
take place along a circle on the celes- 
tial sphere which is inclined to, and 
twice crosses, the celestial equator. In 
fact, this path of the sun was com- 
monly designated in ancient Greek 
astronomy as the oblique circle, be- 
cause of its geometric relation to the 
equator. In late Roman times, how- 
ever, it came to be known as the 
ecliptic, because of its relation to the 
occurrence of eclipses. 

The intimate relations of the ap- 
parent motions of the moon and plan- 
ets among the stars to the path of the 
sun make it very natural to use the 
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ecliptic as a fundamental reference cir- 
cle for specifying the apparent posi- 
tions of the heavenly bodies on the 
celestial sphere. Early in ancient 
times this circle was taken as the 
basis of the familiar ecliptic co-ordi- 
nate system of celestial latitude and 
longitude. This system is still in use, 
along with the horizon system of al- 
titude and azimuth and the equator 
system of right ascension and declina- 
tion.! 

The ecliptic was originally conceived 
as the actual apparent path of the sun 
among the fixed stars; and in making 
it the basis of a geometric co-ordinate 
system on the celestial sphere, it was 
empirically considered as a great cir- 
cle. In modern textbooks, the ecliptic 
is still commonly defined as the appar- 
ent annual path of the sun among the 
stars, often with the explicit statement 
that this path is a great circle. On the 
heliocentric theory of the planetary 
system, in either the Copernican or 
the Keplerian form, the apparent mo- 
tion of the sun is interpreted as. the 
reflection of an orbital motion of the 
earth in a plane curve; and the eclip- 
tic may then be alternatively defined 
as the great circle in which the plane 
of the earth’s orbit intersects the celes- 
tial sphere. This definition also is now 
frequently given. 

On the Newtonian gravitational 
theory of planetary motions the two 
definitions are not precisely equiva- 
lent, and in modern precision astron- 
omy it is necessary to recognize the 
distinction between them. The mo- 
tion of the earth under the attraction 
of the sun is continually disturbed by 





1See Edgar W. Woolard, The Historical De- 
velopment of Celestial Coordinate Systems, 


Publ. Astron. Soc. Pac. 54, 77-90. 1942, April. 


the gravitational actions of the other 
bodies in the solar system, and as a 
result the actual orbit of the earth is 
not a Keplerian ellipse but an irregu- 
lar and ever-changing curve in space 
that does not lie in a plane. Conse- 
quently, the apparent path of the sun 
is in reality exceedingly irregular and 
variable, and its departures from an 
exact and fixed great circle, though 
small, are within the accuracy of mod- 
ern observations. 

However, if the motion of the earth 
be regarded as the resultant of, first, 
a movement in a plane under the ac- 
tion of the central force of the sun, 
and, second, perturbations from the 
actions of other bodies, then its orbit 
may still be considered elliptic, pro- 
vided this ellipse be represented as 
continually changing in form, size, 
and position in space. 

The ecliptic may then properly be 
defined as the great circle in which 
the plane of the orbit intersects the 
celestial sphere, but it is essential to 
recognize that this plane is constantly 
moving irregularly in space and the 
ecliptic is the intersection of the plane 
of the instantaneous ellipse with the 
sphere. The position of the ecliptic 
circle on the celestial sphere is there- 
fore continually changing while the 
sun is moving along the ecliptic. The 
resulting irregular apparent path 
traced among the stars by the sun is 
not the same as the ecliptic, although 
each point of this path coincides with 
one point of the ecliptic in the mo- 
mentary position the ecliptic had at 
the time the sun was at that point. 

With proper interpretation, and 
with refinements to allow for geocen- 
tric solar parallax and the proper mo- 
tions of the stars, the ecliptic may also 
be correctly defined as the great circle 
in which the apparent annual motion 
of the center of the sun on the celes- 
tial sphere takes place as seen from 
the center of the earth. But it must 


2See Russell, Dugan and Stewart, Astronomy, 
Vol. I, pp. 278-292. 
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be explicitly realized that it is the 
great circle in which the sun is instan- 
taneously moving which is meant, and 
that it does not stay fixed on the ce- 
lestial sphere and is not identical with 
the path of the sun on the sphere. On 
this understanding, the two definitions 
are equivalent; but evidently the ac- 
tual path of the sun cannot be the 
basis of the system of the ecliptic co- 
ordinates, and hence the celestial lati- 
tude of the sun cannot in general be 0°. 

The position of the actual ecliptic 
on the celestial sphere varies so ir- 
regularly that to use it as the basis 
of a co-ordinate system would be 
highly inconvenient. This variation, 
however, may be resolved into two 
types of components. Under the ac- 
tion of the perturbing forces, the plane 
of the orbit of the earth slowly alters 
its position in space by a steady pro- 
gressive or secular motion. At the 
same time, the earth oscillates irregu- 
larly in space with a complex motion 
which is the resultant of a large num- 
ber of periodic variations of different 
periods and amplitudes. 

The plane in which the orbit would 
instantaneously lie if the secular mo- 
tion alone were operating is known 
as the mean orbital plane; the actual 
orbital plane varies irregularly from 
this mean plane, so that in general the 
earth is not located in the mean plane, 
but at a greater or lesser distance 
from it. The intersection of the mean 
orbital plane with the celestial sphere 
is known as the mean ecliptic, and is 
the great circle which in practice is 
taken as the fundamental reference 
circle of the co-ordinate system of ce- 
lestial latitude and longitude. Like 
the actual ecliptic, it is not fixed on 
the sphere, but it has only a very slow 
and regular secular change in posi- 
tion. Its motion leads to secular var- 
iations of the latitudes and longitudes 
of the stars, but they are very slight. 
In technical usage, the simple term 
“ecliptic” is usually to be understood 
as signifying the mean ecliptic; ordi- 
narily the latter term is explicitly used 
only when emphasis is desired. 

The day-to-day departures of the 
earth from its mean orbital plane, and 
the consequent departures of the ap- 
parent position of the sun from the 
mean ecliptic — that is, the varying 
celestial latitude of the sun—may be 
calculated from the gravitational the- 
ory of the motion of the earth. The 
latitude of the sun referred to the 
mean ecliptic of date is tabulated for 
every day in the American Ephemeris 
and other national almanacs. It is 
never large. The greatest north and 
south latitudes reached during 1944 
were, respectively, +0”.84 and —0”.75, 


(Continued on next page—column 3) 


Sxy anp Tevescope (No. 41) 18 








ASTRONOMICAL ANECDOTES 


ECLIPSE CYCLES, AND THALES 


‘THE coming of a total eclipse of 

the sun on July 9th has made me 
think of eclipses in general and cycles 
for rough prediction of them. Most of 
us are familiar with the Chaldean 
saros, which recognizes that 223 synod- 
ic months of -2Y.5306 days amount 
to 6,585.32 days, almost equal to 242 
nodical months of 27.2122 days, which 
amount to 6,585.36 days. What this 
means is that another new moon 
comes along at the same time that the 
sun and moon are once more at the 
same node of the moon’s orbit. The 
period is 18 years and either 11 or 10 
days; if there are five leap days in the 
interval, the period is 10 days more 
than 18 years, while if only four leap 
days occur, the period is 11 days over 
I$ years. 

Suppose we apply this rule. There 
was a total solar eclipse on June 29, 
1927; 18 years, 10 days later brings 
us to 1945, July 9th; another saros 
predicts the eclipse of July 20, 1963; 
another, the eclipse of July 31, 1981, 
followed by the one of August 11, 
1999. 

Another part of this saros relation- 
ship is that concerning the orientation 
of the moon’s elliptical orbit. The 
perigee point advances through a revo- 
lution in approximately nine years; 
from perigee to perigee again, the 
period of the moon is 27.5546 days. 
the anomalistic‘month. Two hundred 
and thirty-nine anomalistic months 
amount to 6,585.54 days, very nearly 
the length of the saros. ‘Thus the 
next eclipse of a series will occur with 
the moon and the sun at just about 
the same distances from the earth, so 
the durations of successive eclipses 
will not differ greatly. For the five 
eclipses listed above, the maximum 
durations are 0.7, 1.3, 1.5, 2.2, and 
2.6 minutes, respectively. At present, 
the eclipses of this series are becoming 
longer; after passing the maximum of 
something more than seven minutes, 
they will grow shorter and at last the 
series will disappear. In one saros 
series of approximately 1.300 years 
there are about 70 solar eclipses; in a 
series of lunar eclipses there are about 
50 in a period of 900 years. 

As an illustration of a series of 
eclipses now at maximum duration, 
those of May 18, 1901, May 29, 1919, 
June 8, 1937, June 20, 1955, June 30, 
1973, and July 11, 1991, have dura- 
tions, respectively, of 6.5, 6.9, 7.1, 7.2, 
7.2, and 7.1 minutes. 

Another period is the cvcle of Me- 
ton. which recognizes that 235 synodic 
months amount to 6,939.69 days, 
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whereas 19 years contain 6,939. or 
6,940 days, according to the number 
of leap years intervening. So the 
phases of the moon repeat themselves 
in 19 years or in 19 years plus a day. 
An illustration is the eclipse series of 
1954 June 30, 1973 June 30, 1992 
June 30. Runs of only four or five 
eclipses are all that can be traced with 
this period, for it does not very well 
satisfy the node and perigee conditions. 

In Leaflet 134 (April, 1940) of the 
Astronomical Society of the Pacific, 
there is a story of “Eclipses—Old and 
New,” by Donald H. Menzel, who 
there points out two other interesting 
periods. One recognizes that 358 
synodic months and 388% nodical 
months each amount to 10,571.95 days, 
which is 29 years less almost exactly 
20 days (or 21 days, if only seven 
leap years intervene). The signifi- 
cance of the extra half of a nodical 
month is, of course, that the follow- 
ing eclipse each time occurs at the 
other one of the nodes. A series ful- 
filling this period includes the eclipses 
of 1905 August 30, 1934 August 10, 
1963 Tuly 20, 1992 June 30, and 2021 
June 10. 

The other period Dr. Menzel men- 
18 times this one of almost 
29 vears. Here 6.444 synodic months 
amount to 190,295.11 days: 6.993 
nodical months amount to 190,295.05 
davs: 521 Julian years amount to 
190.295.25 days. The details of the 
fractions need not concern us greatly 
here. If we go back bv five of these 
long neriods (thus, 2.605 years) from 
the eclipse of 2021 June 10, Gregorian 
(or May 28, Julian), arrived at in the 
preceding paragraph, we find an 
eclipse on May 28, 584 B.C. But 
there is something else very important 
to take care of, because we have com- 
puted astronomically, with the zero 
year not recognized by historians; that 
is, in historical reckoning the year 1 
A.D. follows the year 1 B.C. The 
year 584 B.C. astronomical is 585 B.C. 
historical; we have found the eclipse 
of May 28, 585 B.C., predicted by 
Thales of Miletus. 

Concerning this event, James H. 
Preasted, historian and archaeologist, 
had this to say: 

“The prediction of an eclipse, a 
feat already accomplished by the 
Babylonians, was not so important as 
the consequences ... . Hitherto men 
had believed that eclipses and all the 
other strange things that happened in 
the skies were caused by the momen- 
tary angry whim of some god. Now, 
however, Thales boldly proclaimed 


tions is 





that the movements of the heavenly 
bodies were in accordance with fixed 
laws. In the history of human think- 
ing this was probably the most fun- 
damentally important step ever taken. 
The gods were thus banished from 
control of the sky-world where the 


eagle of Zeus had once ruled.” 
R.K.M. 





THE ECLIPTIC 
(Continued from page 13) 


corresponding to displacements in 
space of the center of the earth from 
the mean plane amounting to about 
380 and 340 miles. But this displace- 
ment must be included in the compu- 
tation of the right ascension and decli- 
nation of the sun to the accuracy now 
required, 

The equinoctial points or equinoxes 
are the intersections of the mean eclip- 
tic with the cclestial equator. They 
are continually moving on the celes- 
tial sphere, both because of the motion 
of the mean ecliptic and because the 
celestial equator is also moving. The 
secular motion of the mean ecliptic 
causes the vernal equinox to move 
progressively eastward along the ce- 
lestial equator at a rate which is now 
about 11”.5 per century; this motion 
is known as planetary precession (in 
right ascension). At the same time, 
the motion of the celestial equator, 
produced by the variation of the po- 
sition (gyration) of the earth’s axis in 
space under the gravitational actions 
of the sun and the moon, causes the 
equinox to move steadily westward 
along the ecliptic at a rate now about 
1° 24’ per century. This is lunisolar 
precession (in longitude). Periodic 
variations result further in nutation— 
a complex irregular motion. The com- 
bined effect of lunisolar precession and 
planetary precession is called general 
precession. 

The sun, since it does not move in 
the mean ecliptic, does not usually 
pass through the equinoctial points at 
all during its annual circuit. The equi- 
nox, as given in the American E phem- 
eris on the pages of “Phenomena,” 1s 
the time at which the center of the 
sun, as it would be seen from the 
center of the earth, is apparently at 
the same longitude as the irregularly 
moving true equinoctial point of date. 
This is the instant when the apparent 
geocentric longitude of the center of 
the sun (affected by aberration) is 0° 
or 180°; the center of the disk of the 
sun is just then entering the zodiacal 
sign of Aries or Libra. At the time 
of the March equinox in 1943, the 
apparent latitude of the sun was about 
+0”".35; and in 1944, it was —0”.23. 
This year the sun is 0”.46 south of 
the ecliptic when the “equinox” occurs. 




















Amateur Astronomers 


CHICAGO AMATEURS 
REORGANIZE 


A reorganization meeting of the 
Burnham Astronomical Society was 
held on December 9th, in the auditori- 
um of the Chicago Academy of Sci- 
ences. At this meeting it was decided 
to become an Illinois corporation and 
to adopt by-laws. The steps to put 
this matter through have been carried 
out. The society is also filing the 
necessary application to become affili- 
ated with the Chicago Academy of 
Sciences, which action will give the 
group a home and a regular meeting 
place. 

Dr. Frank Hancock, organizer and 
former president of the society, moved 
to Geneva. IIl., last summer and has 
been unable to take as active a part 
in the group’s activities as previously. 
Dr. Hancock has done much to ad- 
vance the interests of Chicago ama- 
teurs. Officers of the Burnham As- 
tronomical Society elected for the year 
1945 are J. Madison Showalter, presi- 
dent; Frank G. Callander, vice-presi- 
dent; Miss W. Sawtell, secretary; and 
F. W. Nack, treasurer. 

Plans for regular meetings, the sec- 
ond Tuesday of each month, include 
a report of the evening sky for the 


current month, a review of one of the 
Harvard books on astronomy, motion 
pictures, or an actual demonstration. 
For example, at the March meeting 
the grinding of a telescope mirror will 
be demonstrated. The meeting place 
is at the Chicago Academy of Sciences. 
Prospective members are invited to 
communicate with Miss W. Sawtell, 
928 N. Harvey Ave., Oak Park 3, Ill. 





CLEVELAND ACTIVITIES 


Public nights have been announced 
by the Warner and Swasey Observa- 
tory, East Cleveland, for March 22nd 
and 23rd. The observatory, located 
on Taylor Road two blocks south of 
Euclid Avenue, will open at 7:45 p.m. 
and a lecture on “Families of Stars” 
will be given at 8:00.. Weather per- 
mitting, there will be observation 
through the telescope after the lec- 
ture. For reservations call Case 
School of Applied Science, GArfield 
6680. 

Dr. J. J. Nassau, director of the 
Warner and Swasey Observatory, has 
been elected president of the Cleve- 
land Astronomical Society, while 
Tames L. Russell is Ist vice-president. 
Robert Ingle is 2nd vice-president; 





THIS MONTH’S LECTURES 


Cincinnati: George W. Gasper, in- 
structor in telescope making for the 
Cincinnati Astronomical Associa- 
tion, will be the speaker at the 
March 9th meeting of that society. 
His subject will be “Amateur Opti- 
cal Methods.” The meeting is at the 
Cincinnati Observatory. 


Cleveland: “The Nearest Stars” is the 
title of a talk before the Cleveland 
Astronomical Society on Friday, 
March 2nd, by Dr. Peter van de 
Kamp, director of Sproul Observa- 
tory, Swarthmore College. The 
meeting is at Warner and Swasey 
Observatory. 


Detroit: The. speaker before the De- 
troit Astronomical Society on Sun- 
day, March 11th, will be Prof. 
Everett R. Phelps, of Wayne Uni- 
versity. His subject is to. be an- 
nounced later. The meeting is held 
at Wayne University, at 3:00 p.m. 


Madison: On Wednesday, March 14th, 
Dr. C. M. Huffer will address the 
Madison Astronomical Society on 
“Medieval Astronomy.” The meet- 
ing is held at Washburn Observa- 


tory. 


New Haven: “Babylonian Astron- 
omy” is the topic of a discussion by 
Prof. Stephens. of Yale University, 
before the New Haven Amateur 
Astronomical Association on Satur- 
dav. March 24th. The meeting is 
to be held at Yale University Ob- 
servatory. 

New York: “The United States Naval 
Observatory” is the title of the talk 
scheduled before the Amateur As- 
tronomers Association on Wednes- 
day. March 7th. The speaker is Dr. 
Wallace J. Eckert, director of the 
Nautical Almanac Office. The meet- 
ing is at the American Museum of 
Natural History. 


Philadelphia: On Wednesday, March 
7th, a joint meeting of The Frank- 
lin Institute and the Rittenhouse 
Astronomical Society will be held in 
the lecture room of The Franklin 
Institute. Dr. Selig Hecht, profes- 
sor of biophysics at Columbia Uni- 
versity, will speak on “Night Vision 
and Day Vision.” 


Worcester: At the meeting of the Al- 
drich Astronomy Club on Tuesday, 
March 13th, Dr. Alice H. Farns- 
worth, of Mt. Holyoke College, will 
speak on “Reflections on the Moon.” 


Miss Virginia, Burger is secretary- 
treasurer; Dr. H. F. Donner is re- 
cording secretary. 


INDIANAPOLIS SOCIETY 
HONORS FOUNDER 


Early in February, members of the 
Indiana Astronomical Society were 
celebrating the 80th birthday of Sam- 
uel S. Waters, founder of their organi- 
zation. It was his interest and leader- 
ship which led to the establishment of 
what has since been a very active and 
successful society. 

In January, the Indiana group re- 
elected Emsley W. Johnson president. 
Three vice-presidents, Dan Layman, 
Paul Richey, and Victor Maier, were 
chosen, while Miss Bertha Ellis was 
elected secretary, and C. M. Canady, 
treasurer. The editor of the society’s 
monthly Bulletin is Walt Wilkins. 


CHATTANOOGA ACTIVITIES 


Since its reorganization last fall, the 
Barnard Astronomical Society, of 
Chattanooga, has had about 50 paid- 
up members and an attendance of 
from 100 to 150 persons at each regu- 
lar meeting. In addition, when spe- 
cial speakers have talked before the 
society, the public has attended quite 
well. From 500 to 600 persons have 
heard such astronomers as Dr. Bart 
J. Bok, of Harvard. and Dr. J. Adair 
Lyon, of Cunningham Observatory, 
Tulane University. ; 

Dr. L. L. Rice, president, of Cum- 
berland University, will be the speaker 
in March. He is an ardent amateur, 
possessing two reflectors and a refrac- 
tor, and his subject will be “Nebulae 
and Clusters.” 

The society’s headquarters are at 
the Chattanooga Observatory, owned 
and operated by the municipal board 
of education. The local newspapers 
co-operate in giving a great deal of 
publicity to the astronomical meetings 
and the amateurs’ activities. 











The INDEX for Volume III 


is now ready. Its style is similar 
to previous indexes, including title 
page, author, title, subject, and topic 
references. Inclusion of the whole 
number of each issue on each page 
of Volume III will facilitate use of 
this index. It is invaluable for quick 
reference and for best use of the 
volume. Send 25 cents, and your 
copy will be mailed immediately. 

The Indexes for Volume I and Vol- 
ume II are still available. Cost of 
these is 25 cents each. 


Sky Publishing Corporation 
Harvard College Observatory 
Cambridge 38, Mass. 
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New 
McGraw-Hill 
Books 


ELEMENTS OF ASTRONOMY 
New fourth edition 


By EDWARD A. FATH, Carleton Col- 
lege. McGraw-Hill Astronomical Se- 
ries. 382 pages, 6x9. $3.00 


This successful standard text has been revised 
to include new material accumulated since 





the publication of the third edition. Many | 


sections have been rewritten on the basis of 


further classroom experience; the treatment 
of the principles of navigation has been re- 
written and amplified; the discussion of the 
galaxies has been thoroughly revised; etc. 


METEOROLOGY 
A Practical Course in Weather 
By GEORGE J. BRANDS, Pan American | 
Airways System. 235 pages, 544 x | 
8144. $2.50 


With emphasis on fundamental phenomena, 
this unusually clear and comprehensive text | 


meets the requirements of those who need a | 
special knowledge of meteorology in its ap- 

plication to their work, for safety, economy, | 
and efficiency. 


GENERAL METEOROLOGY 


By HORACE R. BYERS, The Univer- 
sity of Chicago. 645 pages, 534 x 8%. 
$5.00 


A general text embodying the fundamentals 
as well as the modern developments in meteor- 
ology. Discusses isentropic analysis, new 
forecasting uses of upper-air charts, modi- 
fication of the Norwegian concepts from 
upper-air evidence, behavior of the strato- 
sphere in day-to-day weather, etc. 


WORKBOOK OF | 
ELEMENTARY METEOROLOGY | 


By FREDERICK L. CAUDLE, U. S. 
Naval Academy. 84 pages, 8x10. 
$1.00 


Gives beginning students in meteorology 
carefully planned practice material covering | 
all important topics of the meteorology | 
course. Reviews principles and _ tests the | 
student's ability to develop them to fit new | 


situations. 





Send for copies on approval | 


McGRAW-HILL 
BOOK COMPANY, Inc. 


330 West 42nd Street, New York 18, N. Y. 
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AMERIGO VESPUCCI—Pilot Major 


Frederick J. Pohl. Columbia University 
Press, New York, 1944. 249 pages. 
$3.00. 

HE foreword of this book asks: “Did 

Amerigo Vespucci discover America, 
or is the name ‘America’ an invention 
based on false premises?” It is certain 
that the present generation and that to 
come has not been and probably will not 
be subjected to any propaganda that 
tends to villify the good name of Amer- 
igo Vespucci. Standard references in 
general do not dishonor him. The au- 
thor has found an exciting mental ad- 
venture and a hobby, but his thesis, as 
presented in this book, seems to be defi- 
nitely academic and his popular pres- 
entation opens healed wounds. 

An evening of lively reading seems 
indicated by the book’s jacket, but the 
reader is destined to be interrupted fre- 
quently to refer to lengthy notes at the 
back. The student of geography, astro- 
navigation, and exploration, however, 
will experience many interesting mo- 


| ments. The format suggests that the 


idea of bringing the information in the 
book before the public was a secondary 
consideration. 

Some of the author’s references to 


| actions and phenomena indicate a lack 


of personal knowledge of the subject, 
and in some instances these defects in 
presentation considerably weaken his at- 
tempt to prove Vespucci’s ability as an 
astronomer, navigator, and observer. 
Simple methods of determining the 
position of noon by the shadow of a 
gnomon were well known in Vespucci’s 
time because the sundial was the prin- 
cipal timekeeper; and we know little 
more about this ancient instrument to- 
day than they did in the 15th and 16th 
centuries. Yet Mr. Pohl excuses Ves- 
pucci by saying (page 63), “It was im- 
possible to catch the moment of noon by 
measuring the shadow of the sun: for 
he was only a little more than ten de- 
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grees from the equator.” This refers 
to a period when Amerigo was on land 
trying to fix the meridians of the prin- 
cipal capes, ports, and the like. If Ves- 
pucci knew his stuff, he would have had 
no trouble at all in determining the 
meridians from the sun. 

Nor does Mr. Pohl seem to be well 
versed in shadows. Amerigo explains 
in his letter from Seville (page 79) that 
the “sun, being in our meridian, did not 
have any shadow .. . and sometimes 
for one or two hours of the day we had 
no shadow at all.” Perhaps that is just 
bad construction, or mistranslation, or 
clouds made it impossible. The rapid 
apparent motion of the sun makes the 
statement questionable and the event 
impossible. “Minutes” instead of “hours” 
is probably the word. 

Watch the shadow of the gnomon on 
a sundial at the equator at the time of 
the equinoxes, or anywhere else for that 
matter. Visually, the loss of shadow 
when the sun passes directly overhead 
is a few minutes at the most. In an 
hour the sun would be 15 degrees off 
the meridian, and in two hours it would 
be 30 degrees away. Possibly the new 
translation is in error, but such incon- 
sistencies occur frequently. 

Note 4, page 217, points out, “Positive 
evidence of the skill and carefulness 
of navigators in their use of the astro- 
labe and quadrant, even in mid-ocean, 
is to be found in the uniform accuracy 
with which they made their landfalls. 

. Vespucci’s error in latitude near 
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the equator when the ‘Guards’ were 
scarcely visible is no measure of his 
usual estimates.” This brings up a 
question which the uthor does not an- 
swer—he has left me wondering whether 
or not Amerigo was quite the navigator 
he is made out to be. 

The astrolabe itself was far from be- 
ing the awkward and unprecise instru- 
ment described in note 7, page 218. An 
astrolabe of the 15th and 16th centuries 
is a beautiful piece of craftsmanship 
and an amazingly accurate instrument, 
even when compared with some of our 
similar modern instruments. An astro- 
labe 12 inches in diameter, of metal, 
can be handled easily by one person. Its 
use was well known in 1500, and special 
types were constructed for navigation. 

On page 55 we read, “Night after 
night he made an astronomical observa- 
tory of the deck of his tiny ship, and 
faced the discouragement of poor visi- 
bility in the tropical atmosphere and 
struggled with inadequate instruments.” 
Surely the author doesn’t get this infor- 
mation from personal knowledge. I have 
observed the stars (for a purpose) in 
the tropic atmosphere in the area of 
the equator, from land and sea, in the 
rainy season and out. Amerigo should 
not have had any discouragement. The 
reference to inadequate instruments can 
be made only as a comparison between 
those of 1500 and those of today. In 
this respect, Mr. Pohl has not projected 
his mind into the past, and because of 
his failure to do so, the reader may not 
share the great enthusiasm that the 
author doubtless has for his subject. 

These are but a few examples of pas- 
sages that make the thinking reader 
wonder, notwithstanding the impressive 
bibliography. There is no need, how- 
ever, to disparage the book completely, 
and such action is not to be construed 
from the foregoing. This volume does 
contain much interesting material, docu- 
mentary and descriptive, particularly 
for one who has followed a portion of 
Vespucci’s tracks on an 800-tonner. 

R. NEWTON MAYALL 
In charge, Ernst sundial collection 
Harvard College Observatory 
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Constwer THE Carenpar, Bhola D. Panth, 
1944, Teachers College, Columbia University. 
138 pages, paper cover. $1.25. 

A scholarly but practical approach to the 
problem of the calendar, with complete dis- 
cussion of the two alternative solutions to the 
problem of calendar reform. 


Tue Book or tHe Srars, Louis Sutherland, 
1944, Ackerman. 230 pages and maps. $3.00. 

A book for the beginner, with drawings of 
the constellations and photo-offset illustrations. 
Its author is editor of The Nature Friend 
magazine. 


Sxy Dtacrams for 1945, U. S. Nautical Al- 
manac Office, 1944, Supt. of Documents. 53 
pages. 15 cents. 

A unique set of charts for identification of 
principal stars, planets, and the moon’s posi- 
tions throughout the hours of darkness at 
practically any latitude on the globe. Of spe- 
cial value to navigators. 


OUR NEIGHBORS THE 
PLANETS 


(Continued from page 9) 


wondering whether living beings are 
roaming its colored surface. Let us 
look at the facts relative to all the 
planets of our solar system concerning 
this question of the possibility of life. 

Mercury is definitely out of the pic- 
ture, for no life as we know it could 
exist on a planet where such extremes 
of temperature are found. Venus is 
an unsolved mystery in this respect, 
but up to the present time no evi- 
dences of water vapor or free oxygen 
have been found in its atmosphere. 
Some astronomers believe Venus may 
possibly harbor low forms of plant 
life, though this is frankly only spec- 
ulation; we do not know. Mars has 
lost most of the atmosphere it prob- 
ably once possessed. The velocity of 
escape on Mars is only 3.1 miles per 
second, as contrasted with seven miles 
per second on the earth. Molecule by 
molecule, the gases which once com- 
posed the Martian atmosphere have 
escaped out into space and but a smali 
part remains. There is in the air of 
Mars about 1/1,000 of one per cent 
as much oxygen per unit of volume 
as there is in the air of the earth. This 
would certainly seem to prove that life 
as we know it could not exist on Mars, 
It is probable, however, that plant life 
is found there, for the basic color of 
the planet seems to change with the 
change of its seasons. None of the 
large planets—Jupiter, Saturn, Ura- 
nus, or Neptune—could possibly pro- 
vide a foothold for life since their 
atmospheres are made up largely of 
such poisonous gases as methane and 
ammonia. Little Pluto is so far from 
the sun that it would undoubtedly be 
too cold for the existence of life. 

Jupiter is the largest of the planets, 
larger than all the others together, 
with an equatorial diameter of 86,700 
miles. At the present time, Jupiter is 
near the Leo-Virgo boundary, rising 
near the east point of the horizon as 
the sun sets. This is an excellent sea- 
son to observe the big planet for its 
stellar magnitude is —2.0. 

Saturn is in Gemini, and looks to 
the naked eye like a yellow star, near 
the meridian at sunset. Watch for it 
close to the moon on the 20th of this 
month. Saturn is unique in that it is 
surrounded by rings composed of bil- 
lions of tiny particles, all of which 
shine by reflected sunlight. Saturn 
moves even more slowly than Jupiter; 
its year is equal to nearly 30 of ours. 

Uranus, Neptune, and Pluto are 
telescopic objects, with the occasional 
exception of Uranus. 
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Accessories 


By 
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and 


JAMES G. BAKER, Ph.D. 
Harvard College Observatory 
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182 Illus. 309 Pages. (1945) 
$2.50 


UL 


THE BLAKISTON COMPANY 


PHILADELPHIA 5, PA. 




















Sxy anp Tevescore (No. 41) 17 








YRBSERVER'S PAGE 


All times mentioned on the Observer’s Page are Eastern war time. 


SATURN WITH A NINE-INCH REFLECTOR 


ROM 1942 to 1944 Saturn’s rings have 

been seen as widely opened as pos- 
sible from the earth; the Saturn-cen- 
tered latitude of the earth during this 
period was about degrees; the 
south side of the rings is in view. The 
planet’s northerly declination of 20 de- 
grees or more has afforded the best op- 
portunity for mnay years for amateurs 
in northern latitudes to study the de- 
tails of the planet gnd its rings. 

One reads in many of the books deal- 
ing with Saturn that this planet is the 
most inspiring sight, except possibly 
the moon, to be seen with both large 
and small telescopes. Authors refer to 
the yellow ball surrounded by the great 
ring system, containing the conspicuous 
narrow black Cassini’s division. They 
usually mention the shadow of the ball 
on the rings, and the inner or crape 
ring’s projection on the planet itself, 
but they intimate that any further de- 
tail is within the grasp of: large instru- 
ments only, under very favorable atmos- 
pherie conditions. 

The writer has studied Saturn under 
varying conditions of seeing afforded in 
the climate of southeastern British Co- 
lumbia, and I made about 150 observa- 
tions and a score of drawings in the pe- 
riod from March, 1942, to the end of 


en 


1943. My equatorial reflector of 9-inch 
aperture and 100 inches focal length, 
with oculars giving magnifications of 


170, 200, 250, and 300, was employed for 
all this work. 

By far the greater number of these 
observations revealed little more than 
the obvious features mentioned in the 
second paragraph above, but now and 
then a half hour or so of really fine see- 
ing enabled me to see quite a bit of the 
finer, more interesting details of the 
rings. All the features, however, are 


worth detailed inspection. 
The most readily seen 


mark in the 
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ring system is Cassini’s division, sharp 
and fairly narrow, and as black as the 
space intervening between the inner 
ring and the ball. The projection of the 
crape ring across the ball is easily seen 
as a wide, dark gray curved band bor- 
dering the inner edge of ring B, trav- 
ersing the whole ball. The elder Her- 
schel saw this projection frequently with 
his 20- and 40-foot reflectors, and con- 
cluded it was a dark belt on the planet. 
The true nature of this dusky inner ring 
was never revealed to him, but remained 
for Bond to discover in 1850 with a 
smaller telescope. 

When the planet is viewed at any time 
a month or more away from opposition, 
the black shadow of the ball on the 
rings is an easy mark. At opposition 
or within a week of that time, a narrow 
black line concentric with the ball’s 
south limb may be seen across the rings 
on both sides of the ball. This is prob- 
ably only a spurious effect, for it can 
be shown that it is geometrically im- 
possible for any shadow to be visible 
from the earth at this time. 

The outer fourth of ring B is the 
brightest portion of the whole ring sys- 
tem, a feature present in good seeing. 
At the inner edge of ring A may be seen 
a very narrow, bright annulus beside 
Cassini’s division; this is more difficult, 
however, while the following features 
reauire steady air to be seen at all. 

Off the ball, the crape ring shows so 
slight a contrast against the dark sky 
it is hard to see. I have, however, seen 
it clearly as a dark gray ring extending 
more than half way from the inner edge 
of ring B to the east and west limbs of 
the planet. It is quite transparent, and 
where it crosses the ball the latter’s 
outlines can be seen right through it 
without distortion. 

Encke’s division lies about in the cen- 
ter of the outermost ring A, and appears 











By Jesse A. FITZPATRICK 





to the writer as a faint, dusky line, 
roughly two thirds as wide as Cassini’s 
division. I have seen this division only 
at the ansae, extending for a short dis- 
tance along the ring, where it is lost to 
view. 

Possibly the most difficult detail is a 
third division lying at the inner edge of 
ring B, between it and the crape ring. 
It appears as a rather narrow dark line, 
but the delicate nature of this division 
makes it hard to decide on its actual 
width. I venture to say it is about as 
wide as Encke’s division, although dark- 
er and more sharply bounded. 

Another mark that may be regarded 
as a division in ring B has on two occa- 
sions been detected by me. It lies near 
the inner edge of the bright outer an- 
nulus already referred to in ring B. I 
have distinctly glimpsed a narrow shad- 
ing there, but further confirmation of 
this mark is desired. 

The belts and shadings on the ball of 
Saturn, although perhaps similar to, are 
not as interesting as those of Jupiter, 
nor are they readily seen. Since the 
rings are now opened to their fullest 
extent, and quite a portion of the north- 
ern region of the planet is covered by 
them, I have been able to see only the 
gray, wide south equatorial belt, re- 
cently presenting darkened edges, and 
the fainter south polar region. The por- 
tion of the ball between the northern 
edge of the south equatorial belt and 
the south edge of the crape ring’s pro- 
jection is the brightest of the whole ball, 
and brighter than any part of rings A 
and C. On November 7, 1943, I first 
noted this equatorial’ zone to be quite 
a bit brighter. than it had been previ- 
ously. It was now perhaps brighter 
than the duller portion of ring B, and 
remained so until early December, when 
it gradually faded to its former bright- 
ness. No condensations, humps, or 
other isolated markings suitable for 
transit estimates have been visible to 
me during the last two years, 

Thus, it has been shown that with good 
seeing conditions much interesting de- 
tail can be seen with moderate-sized 
telescopes when viewing the most dis- 
tant naked-eye planet. Percival Lowell 
insisted that an atmosphere of great 
tranquillity, not a telescope of great 
power, is the prime requisite for viewing 
fine planetary markings. Even more 
important than the state of seeing, 
which we can do nothing about, is, per- 
haps, the degree of training of the ob- 
server’s eye. Persistence and practice 
at the eyepiece are required, and a con- 
scientious observer can achieve a 
marked degree of such training even 
after only a few weeks at his telescope. 

The writer hopes this report will en- 
courage other amateurs to study the de- 
tails on Saturn and to watch for any 
changes that may take place in the fu- 
ture. The accompanying sketch (the half- 
tone is made from a photographic print 


























of the original) gives a general view of 
the planet as I see it under quite good 
seeing conditions. I wish to acknowledge, 
especially, the encouragement and kind 
assistance given me in these observa- 
tions by Walter H. Haas, of. Upper 


Darby, Pa. 
E. K. WHITE 
Chapman Camp, B. C. 
Eprror’s Nore: The reader is invited to 
compare these observations with those re- 
ported by Walter H. Haas last month. Al- 
though published later, Mr. White’s manu- 
script was received earlier than Mr. Haas’ 


contribution. 





JUPITER’S SATELLITES 


On March 12th after 0:46 a.m., the 
four principal satellites will be east of 
Jupiter. During the evenings of March 
17th and 21st, they will be west of the 
planet. 

The shadow of III will transit the 
face of the disk from 8:10 until 11:14 
on the evening of March 28th. The moon 
itself will emerge from transit at 9:40 
p.m, 


Jupiter’s four bright moons have the 
positions shown below at 2:00 a.m., E.W.T. 
The motion of each satellite is from the 
dot to the number designating it. Trans- 
its of satellites over Jupiter’s disk are 
shown by open circles at the left, and 
eclipses and occultations by black disks 
at the right. From the American Ephem- 
eris and Nautical Almanac. 
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SPRING AND FALL 


The sun will arrive at the vernal equi- 
nox at 7:38 p.m., March 20th, when 
spring will begin in the Northern Hemi- 
sphere and fall in the Southern. 


THE MOON AND PLANETS IN THE EVENING AND 


MORNING SKIES 





In mid-northern latitudes, the sky appears as at the right at 6:30 a.m. on the 
7th of the month, and at 5:30 a.m. on the 23rd. At the left is the sky for 
8:30 p.m. on the 7th and for 7:30 p.m. on the 23rd. The moon’s position is 


given for certain dates by symbols which show roughly its phase. 


Each 


planet has a special symbol, and is located for the middle of the month, 
unless otherwise marked. The sun is not shown, although at times it may 


be above the indicated. horizon. 


Only the brightest stars are included, and 


the more conspicuous constellations. 


Mercury is at greatest elongation 
east, 18° 46’, on the 26th. Its path in 
the sky, 9° higher than that of the sun, 
makes this a very favorable event for 
observers in mid-northern latitudes. The 
planet, in Pisces, should be seen for at 
least two weeks before the 26th, and for 
several days following. 


Venus will be at greatest brilliancy 
on March 10th. The planet, then in 
Pisces, enters Aries on the 12th, and on 
the 16th will be 1° 10’ south of the well- 
known double star, Gamma Arietis. 
Venus will be particularly well placed 
at this time to show its unusual bright- 
ness, its path in the sky averaging 20° 
north of that of the sun, and the moon 
being too near the sun for its light to 
lessen that of the planet. An excellent 
opportunity will be presented to look 
for it in daylight and observe shadows 
cast by it in the evening. In a telescope, 
Venus will be similar in appearance to 
the naked-eye view of the 3- or 4-day- 
old crescent moon of March 16th or 17th. 
To obtain this effect, the highest pos- 
sible magnification should be used when 
observing the planet. 


Mars is in Capricornus and Aquarius, 
in the morning sky. 


Jupiter, in Virgo and Leo, will be in 
opposition to the sun on the 13th, when 





OCCULTATIONS—MARCH, 1945 
Local station, lat. 40° 48’.6 north, long. 4h 55™.8 west. 


Date Mag. Name Immersion p.* Emersion eg 
Mar. 9 6.5 191 B Sagittarii 4:41.0 a.m. 107° 5:49.8 a.m. 266° 
18 4.2 68 Tauri 11:35.0 p.m. 101° 0:26.0 a.m. (19) 244° 

20 6.8 BD +20° 948 0:26.0 a.m. 94° 

20 Var. BD +21° 1146 6:20.8 p.m. 96° 
22 3.5 Delta Geminorum 0:59.4 a.m. 66° 1:51.0 a.m. 315° 

23 6.8 BD +21° 1792 0:45.6 a.m. 96° 

24 6.8 BD +18° 2138 3:33.4 aim. 98° 


*P is the position angle of the point of contact om the moon’s disk measured eastward from the 


north point. 





its distance from the earth will be 413,- 
265,000 miles, The planet’s stellar mag- 
nitude is —2.0, and it is well placed for 
observation throughout the month. 


Saturn, in Gemini, will start progres- 
sive motion on March 5th. This planet 
will be in conjunction with the moon at 
our local station at 0:10 a.m. on March 
2ist. The geocentric separation noted 
in the Ephemeris and showing Saturn 
26’ north of the moon will be 51’ for ob- 
servers near New York City. ‘ This will 
show the planet to be slightly more than 
the moon’s diameter north of the moon’s 
edge, and as the position angle of the 
moon’s axis is 3°, the conjunction will be 
on a line from its center through a 
point 3° west of the lunar north pole. 


Uranus is in Taurus. 


Neptune, in Virgo, will be in opposi- 
tion to the sun on March 25th, when its 
distance from the earth is 2,723,000,000 
miles. It is at magnitude 7.7. 





PHASES OF THE MOON 

March 7, 0:30 a.m. 
bien March 13, 11:51 p.m. 
. March 20, 3:11 p.m. 
March 28, 1:44 p.m. 


Last quarter 
New moon 
First quarter 
Full moon 





MIRA’S MAXIMUM 

Preliminary examination of A.A.V.S.O. 
observations of Mira for January indi- 
cates the star reached its maximum dur- 
ing that month, as expected. It was 
apparently a few tenths of a magnitude 
brighter than 3.0. The exact date and 
maximum brightness can be determined 





only after February observations are 
reported. 
MINIMA OF ALGOL 
March 8, 3:54 a.m.; 11, 0:43 a.m.; 13, 


9:33 p.m.; 16, 6:22 p.m.; 28, 5:39 a.m. 
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Not Salvage--- 
Not Rejects---Not Junk! 


Each piece guaranteed a beautiful gem 

of optical and mechanical workmanship. 

Nothing just like this material has ever 

before been offered to amateurs. Our 

prices are a small fraction of original 

costs. Limited supply available of items 
isted. 


ORDER NOW—DON'T BE SORRY! 
EYEPIECE IN FOCUSING MOUNT, 


1%” (35 mm) f.]. Surplus lot from war 
instrument. Tremendously wide field of 
view. Diameter of eye lens more than 
1”, field lens 1%”. All outside lens sur- 
faces fluoride coated. Most remarkably effi- 
cient (brilliant) eyepiece ever. Each $4.50 
Bushing to fit standard 1%” telescope 
tube $3.00 extra. Bushing to fit your 
special tube size $4.00 extra. 

Double Achromatic Lens System. All 
outside surfaces fluoride coated; 2%” 
(64 mm) f.l. Mounted, o.d. 1 3/16” 
(30 mm). Clear aperture 7/8” (23 
mm). Suitable for inverter with the 
above eyepiece, as an excellent magnifier 
of 4, power and as a projection lens for 


Kodachrome slides size 2x2...Each $3.50 
ACHROMATIC CEMENTED OBJEC- 


TIVE, 1%” (48 mm) diameter, 10%” 
(264 mm) f.., not mounted, fluoride 
coated. ; eed: Each $3.00 


For Other Sizes, See Our Catalog 


MIRRORS: Front surface aluminized 
trapezoid, 3%”x25"”x2%”, 1/16” 
thick. . ese ON 
Also 1%”x 2” (irregular), 1/16” thick. 

Each 25c 


PRISMS: Excellent optical surfaces and 
very close angle tolerances, 1”x 1%” face. 
For smaller reflectors. ....Each $2.35 


Size 2%”x2%” prism, unmounted. 
white optical glass, excellent optical 
quality, slight edge imperfections. 

Each $7.50 


Size 2%"x 2%” Bausch & Lomb prism, 
in housing. For photographic or as- 
tronomical purposes where the highest 
perfection is needed. ... Each $50.00 
Also the following—in metal mountings. 
ready to make into diagonals, fluoride 
coated, meet the most exacting require- 

ments, corrected to 2 seconds of arc: 
9/16” (15 mm) x 11/16” (18 mm) 

$2.00 (suitable for micro projection). 
1 1/16” (27 mm) x 1 3/16” (30 mm) 
$3.00; and 1 5/16” (34 mm) x 14%” 
(33 mm) $3.50 (these two sizes are 
suitable for 6” and 8” diameter reflec- 
tors). Also: Amici roof prism, double 
inverting, guaranteed corrected to 2 sec- 
onds of arc, 13/16” (21 mm) x 13/16”. 
Each $2.00 
Notre: We can make diagonals with 
above prisms to your specifications. Write. 
ACHROMATIC NEGATIVE LENS, 
about 2” f.]., suitable for Barlow lens, 
in metal mount 1 1/16” (27 mm) o.d.; 
clear aperture %” (23 mm). Each $2.00 
POLAROID, mounted in optical glass, 
suitable for telescope or camera, 1” 

(25 mm) diameter, 1/16” thick. 

Each $2.00 

Include Postage—Remit with. Order 
NEW CATALOG of lenses, prisms, etc. 


now in print. Send 10c 


HARRY ROSS 


Scientific and Laboratory Apparatus 
70 W. Broadway. N. Y. 7. N. Y. 
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GLEANINGS FOR A.T.M.s 


MAKING YOUR OWN TELESCOPE 
From Start to Finish—5 


By ALtyn J. THOMPSON 


VI— THE PARABOLOID 

In a telescope the parallel rays from 
a star are made to converge to a point 
image. As Fig. 2 illustrates, a spheri- 
cal mirror will not do this; we must 
convert it into a paraboloid. In this 
process the mirror is deepened at the 
center so that the radius there is about 
.10” shorter than it is at the edge. This 
is in accordance with the r?/R formula 
given at the end of Chapter II. 

This difference in radii is called the 
correction. Ellipsoidal and _ spherical 
mirrors are referred to as undercor- 
rected. Hyperboloids are overcorrected 


Fig. 17. The left diagram 
shows a cone cut parallel to 
the base for a circle; parallel 
to a side for a parabola; in 
any plane between these for 
an ellipse; and in a plane 
steeper than the parabola for 
a hyperbola. Rotation of E, 
P, and H about the axis pro- 
duces surfaces of revolution 
called ellipsoid, paraboloid, 
and hyperboloid, respectively. 
Rotation of the ellipse about 


edge zone. This will be when the first 
faint shadows appear simultaneously in 
each edge opening, and are of an equal 
depth of grayness. Do not wait for the 
shadows to get dark before comparing 
them. This will call for some nice 
judgment of shadow tone, particularly 
as the eye must be shifted from one 
opening to the other to be sure the 
shadows appear at the same moment. 
Now let us study how the shadows look 
on the overall mirror. Remove the 
mask and hang up the measuring stick. 
When the knife edge is cut in, the first 
shadow to appear will be found at Pin 





its minor axis produces an 
oblate spheroid. 


mirrors. The paraboloid is a fully cor- 
rected mirror, and is the thin division 
between the other two. (Fig. 17.) 
Theory and practice have shown that 
equally good performance is obtained 
from ellipsoids and hyperboloids if the 
difference in radii of edge and center 
zones is within 40 per cent of the ex- 
act value of r2/R. This statement should 
be qualified somewhat, for certain other 
conditions, to be described, must be met. 


| This degree of tolerance applies only 


| front of it. 





to our 6-inch f/8 mirror. Larger mir- 
rors, and those of lesser focal ratio, 
must be far more exactly figured. In 
Fig. 17 left, tolerable curves might be 
regarded as lying between the dotted 
lines, although no attempt has _ been 
made to represent the exact locations. 

We must have a means of accurately 
locating the zonal shadows on the mir- 
ror. For this purpose we make a mask, 
or diaphragm, of a 6” disk of cardboard, 
with a central aperture not more than 
2” in diameter, and edge openings %%” 
in width (Fig. 18a). We also make a 
measuring stick, with pins or phono- 
graph needles stuck into it, spaced as 
in Fig. 18b, which may be suspended 
across the horizontal diameter of the 
mirror. 

Testing the Paraboloid. Place the 
mirror on the rack with the mask in 
Set up the testing appara- 
tus, bringing the knife-edge block 
against the guide cleat so that the in- 
dicator is over the scale, and shift the 
whole device around until the knife 
edge is at the center of curvature of the 





1. As the knife edge is moved farther 
across, this shadow quickly expands, 
spreading to the right and to the left. 
Its boundaries should reach the right 
edge and the center (Pin 3) together. 
At the same moment a thin wisp of 
shadow appears on the left edge (Fig. 
19a). These edge shadows are the ones 
that were seen with the mask. Contin- 
uing the knife-edge movement, the left 
edge and center shadows approach and 
meet at Pin 5. Unless the shadows be- 
have as described, the mirror does not 
have the paraboloidal shape. Now note 











54 3 
mee x HE = 
MAC BS are se ates 
b . \e- 70% 6¢ Y-e'e—2.1" —o 
Y > 3° —_—_—o 
Fig. 18. Mask and measuring stick 


used in conjunction with the Foucault 

test for making zonal measurements 

on a paraboloidal mirror. The stick 
is in use in b, Fig. 19. 
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carefully the indicator reading on the 
scale. 

Without disturbing anything, remove 
the measuring stick and replace the 
mask. Slide the knife edge toward the 
mirror until the central area is seen to 
darken evenly all over, just as though 
that exposed part were a small spheri- 
cal mirror. We are now at center of 
curvature of the center zone.’ Remove 
the diaphragm and replace the measur- 
ing stick. As the knife edge is again 
cut in, a shadow appears on the left 
edge and advances, slowly at first, then 
more rapidly, until it reaches Pin 4, 
when it seems to leap across to Pin 2. 
The mirror has the appearance of an 
inverted bowl (Fig. 19b). The flat, gray 
central area is bounded by Pins 2 and 
4, Again note the reading on the scale. 
For best correction, the difference in 
these radii, or between the knife-edge 
settings, for these two cases, should he 
09”, although we can tolerate correc- 
tions between .06” and .13”. 

Now, as closely as possible, set the 
knife edge exactly halfway between 
these two settings, at what is called the 
50-per-cent position, and cut it in. The 
first shadow to appear is at the left 
edge, immediately followed by one. at 
Pin 2. As the knife edge advances, the 
shadow at Pin 2 expands and spreads 
to right and left, reaching Pins 1 and 3 





CORRECTION 

The caption to Fig. 15 on page 21 of 
the February issue, containing the previ- 
ous installment of this series, incorrectly 
describes parts a and b. This portion of 
the caption should read: 

a. At center of curvature of center 
zone. 

b. At center of curvature of edge zone. 











together. At the same moment the left 
edge shadow has reached Pin 5. The 
boundaries at Pins 1 and 5 are called 
the shadow crests, and are located 70 
per cent of the distance from the cen- 
ter of the mirror to the edges. It is 
important that these shadow crests be 
at their respective pins at the 50-per- 
cent setting (Fig. 19c). Continuing the 
knife-edge movement, the shadows at 
Pins 3 and 5 approach and meet at Pin 
4. The shadow at Pin 1 has not quite 
reached the right edge of the mirror. 

These shadows are faint, and so deli- 
cate is the transition from light to 
shadow that it is difficult to represent 
them faithfully in the drawings. A 
mirror having the same contrasts in 
light and shadow as were drawn in Fig. 
19 would be overcorrected. But the dif- 
ference in knife-edge settings will tell 
the story. When the amateur’s mirror 
meets this shadow test, he may be sure 
that it is as perfect as hands can make 
it, and he may well be proud of his 
ability as an optician. 




















How to Obtain the Paraboloid. Fig- 
uring. In altering the sphere, any 
stroke or combination of strokes that 
will progressively deepen the mirror 
may be used. These may include long 
diametric strokes, half- or three-quarter- 
diameter, mixed up with straight or el- 
liptical overhang strokes. Or any 
strokes that we may invent, which are 
calculated to deepen the mirror, may be 
experimented with. Knowing exactly 
what we want to do is half the battle. 
It may be helpful to keep the edge- 
zone setting (Fig. 19a) before us men- 
tally, as our objective, and attempt to 
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ACHROMATIC OBJECTIVES 


Diam. 
36mm. 182 mm. Focal Length $2.00 
18mm. 95mm. “ Me $2.00 
30mm. 50mm. Plano-Convex $1.00 


2”x2” Pyrex Optical Flat, 4 wave $5.00 
Front-surface Mirrors 1 % "x2 5/16” $2.00 
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— dhe ‘ Bin, 
ao bey 
= WU eee igre 
RR nn ee 
a eee 7 
a reasete ane”; | | 
— a C a 
b- ~ 
AS 
R 
Fig. 19. Knife-edge shadows on the paraboloid. 
a. At center of curvature of edge zone. b. At center of curvature of center 


zone. c. At center of curvature of the 50-per-cent zone. 
The reason for the shadow behavior at the various knife-edge settings is made 
apparent by a study of how the rays proceeding from the mirror are inter- 
septed by the knife edge. The zones from which the rays originate are num- 
bered to correspond with the pins of the measuring stick, but because of the 
exaggerated differences of zonal radii in the diagram, it was necessary to 
move zones 2 and 4 closer to the axis, but the rays should be regarded as 
proceeding from the proper positions, half way from the center to the edge 
of the mirror, as shown by the dotted lines. 
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convert the sphere into that figure. Be- 
fore we begin, absolute contact must 
be had, and it is imperative that the 
lap be kept in contact with the deepen- 
ing mirror, so about one minute of 
work and five minutes of pressing 
should be the rule. As the correction 
approaches r?/R, the mirror should be 
allowed to stand about 15 minutes be- 
fore testing, so don’t try to do the whole 
thing in one evening. Contact must al- 
ways be restored after testing, or the 
whole of the previous efforts may be 
spoiled. 

In general, a narrow zigzagging W 
stroke of two-thirds length gives best 
results. This stroke should carry the 
mirror from a centered position to 
about 1%” overhang on one side, back 
across the center to an overhang of 1” 
on the other side, and thence back to 
center, where it is given a slight rota- 
tion, and the sequence repeated from a 
new position. Then allow the work to 
press for five minutes. After two such 
spells, test for location of the shadow 
crests. If these are too far out, the 





SKY-GAZERS EXCHANGE 


Classified advertisements are accepted for this 
column at 30c a line per insertion, 7 words 
to the line. Minimum ad 3 lines. Remittance 
must accompany orders. Address Ad Dept., 
Sky and Telescope, Harvard College Observa- 
tory, Cambridge 38, Mass. 





FOR SALE: 6” Pyrex aluminized mirror; pro- 
fessional make with good figure; good condi- 
tion. Also will include good 1” Kellner ocular; 
both for only $38. Write W. R. Becker, 702 
S. Thorington St., Algona, Iowa. 





WANTED: A used ASTRON-O-SET or the 35- 
power telescope of an ASTRON-O-SET. Write 
stating condition and price wanted. Will pay 
new price or better if in good condition. 
Eugene Morrison, 37 East Welch Avenue, Co- 
lumbus 7, Ohio. 





FOR SALE: 3” x 45” Bardou achromatic re- 
fractor. Rack and pinion focuser. $150. A. M. 
Blakely, 70 Water St., West Haven, Conn. 
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stroke should be lengthened; if they 
are too far in, shorten the stroke. 

The amount of correction obtained at 
this stage will tell us how fast the lap 
is cutting, and will be an indication of 
the probable amount of work remain- 
ing to be done. The Foucault test is 
our guide, and we must proceed with 
great caution, as the correction in- 
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Fig. 20. Testing a || 
paraboloid at focus | 
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MIRROR 


creases at an accelerated rate in propor- 
tion to the polishing. 

Despite the tyro’s best efforts, he 
will seldom be able to measure the full 
amount of correction on his mirror, so 
if the shadow locations are good, it is 
advisable to call the job finished when 
the measured correction is about .08”, 
as there is an excellent chance that the 
full correction is there anyway. 

If the edge has suffered slightly 
through use of the long stroke, it can 
be improved or restored by grinding 
the mirror face down, with light pres- 
sure, on a large piece of plate glass, 
using #304 emery for about 15 or 20 
seconds. This will grind flat an edge 
area about 1/40” wide, and will result 
in a light loss of less than two per cent 
from the mirror’s area of 28 square 
inches, but there is a resultant gain in 
darkness of field. Flush the mirror 
clean under the tap, dry it, and observe 
the diffraction ring on the testing stand. 

It is seldom that a paraboloid will be 
achieved on the first attempt. Anyway, 
in the event of failure, you are finding 
out what not to do. And your skill in 
judgment and figuring is improving, 
and after the second or third trial, the 
figure obtained will be far superior to 





what might have been accepted on tk 
first venture. 

Testing at Focus. A more delicate 
test than the one just described is made 
at focus, using parallel light, as from 
a star. An artificial star, or pinhole, 
is used, in conjunction with a perfor- 
ated optical flat. Fig. 20 shows the set- 
up. The pinhole is placed exactly in 
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PERFORATED FLAT? 


the focal plane, just back of the per- 
foration in the flat, which has been sil- 
vered or aluminized. Light from the 
pinhole striking the mirror is reflected 
in a parallel beam to the flat, thence 
back to the mirror, still parallel, just 
as though it had proceeded from a star, 
and is brought to focus at the knife 
edge. When the knife edge is cut in, 
the paraboloidal mirror darkens all 
over, evenly and instantly, just as our 
sphere did when tested at center of 
curvature. This is understandable when 
it is realized that all of the reflected 
rays intersect in a single point. The 
accuracy of the test is further increased 
by the double reflection from the mir- 
ror. The flat used must be accurately 
plane to 1/10 of a wave length of light, 
so it is not a test that the average ama- 
teur is likely to employ. But it would 
be interesting to make the test with the 
finished telescope on a star, such as 
Polaris, which is stationary enough for 
the purpose. Get the star centered in 
the field, remove the eyepiece, and see 
if the mirror “blacks out” as a knife 
edge is cut slowly across the focal 
plane. 
(To be continued. Next month the 
diagonal will be described.) 
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PLANETARIUM NOTES 


Sky and Telescope is official bulletin of the Hayden Planetarium in New York City and of the Buhl Planetarium in Pittsburgh, Pa. 
presents, March Ist through 14th, ECLIPSES OF THE SUN AND MOON. 


This year we have ahead of us two eclipses, one of the sun, one of the moon. This sky show presents a preview of each 


* THE SUHL PLANETARIUM 


in the planetarium heavens, and explains their causes. 


Few sights are more arresting than the slow darkening and reddening of the 


moon, as it slides into the earth’s shadow. And no spectacle is more awe-inspiring than a total eclipse of the sun. 
March 15th through April Ist, THE GLORY OF EASTER. Symbolizing the rebirth of all the world in spring, Easter 


always comes after the time of the equinox, but on different dates in different years. 


In this ‘production, as part of the beautiful 


and significant Easter pageant, visitors are shown why Easter wanders around the calendar, and how a certain full moon is used to 


determine the date. 


* THE HAYDEN PLANETARIUM presents in March, OUR NEIGHBORS THE PLANETS. 


(See page 7.) 


“= In April, STARS OF SPRING. The most important thing to the amateur astronomer is—stars. Here is a chance, in the 
planetarium show during April, to refresh your knowledge of stars and constellations which you will be welcoming back in the spring 
and early summer skies. By simple guide lines, easy to remember, you can fix the positions of the more beautiful and interesting 
constellations in your mind. To learn new stars is to make new friends—and to add an ever-increasing source of interest to your life, 


% SCHEDULE BUHL PLANETARIUM 
Mondays through Saturdays 


% SCHEDULE 
3 and 8:30 p.m. 





Sundays and Holidays 





3, 4, and 8:30 p.m. 


Saturdays 


Mondays through Fridays 


Sundays and Holidays 


HAYDEN PLANETARIUM 

ss ae 5 oe 2, 3:30, and 8:30 p.m, 
11 a.m., 2, 3, 4, 5, and 8:30 p.m, 
2, 3, 4, 5, and 8:30 p.m, 





%& STAFF—Director, Arthur L. Draper; Lecturer, Nicholas E. 
Wagman; Manager, Frank S. McGary; Public Relations, John F. 
Landis; Chief Instructor of Navigation, Fitz-Hugh Marshall, Jr.; 
Instructor, School of Navigation, Edwin Ebbighausen. 
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%& STAFF—Honorary Curator, Clyde Fisher; Associate Curator, 
Marian Lockwood; Assistant Curator, Robert R. Coles (on leave 
in Army Air Corps); Scientific Assistant, Fred Raiser: Lecturers, 
Charles O. Roth, Jr., Shirley I. Gale, John Saunders. 








DEEP-SKY WONDERS 


MONG marvels for observation in 
the March skies are the objects 
listed here, some of which are not shown 
on the chart above. The informal de- 
scriptions are for common telescopes. 
Orion. NGC 1977, 5h 30m, —4° 54’; 
nebulosity around 42 Orionis. A fan of 
six suns on a veil. See back cover, Sky 
and Telescope, January, 1945, object be- 
low the Great Nebula. Two clusters: 
NGC 2194, 6h 8m,2, +12° 50’, small with 


many stars; NGC 2244, 6h 27m, +4° 56’; 
large with few stars. 


Taurus. Ml, Crab nebula, 5h 31, 
+21° 59’. Like a planetary. This ob- 
ject is supposed to have resulted from 
the supernova of 1054 A.D., observed in 
China. It is 5,000 light-years distant. 

Auriga. M36, cluster, 5h 29m.5 +34° 
04’. Small, bright, with 60 stars; be- 
tween two richer clusters, M38 (100 
stars) and M37 (150 stars). 

L. S. COPELAND 


STARS FOR MARCH 


from latitudes 30° to 50° north, at 10 p.m. 
and 9 p.m., war time, on the 7th and 23rd 
of the month, respectively. The 40° north 
horizon is a solid circle; the others are 
circles, too, but dashed in part. When 
facing north, hold “North” at the bottom, 
and similarly for other directions. This 
is a stereographic projection, in which 
the flattened appearance of the sky itself 
is closely reproduced, without distortion. 





